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V I
THE DETEBMINMT8 OF SOCIAL STATUS IN A COLONY 
OF FEMALE MACACA SPECIOSA
CHAPTER I  
INTRODUCTION
Various w rite rs  have heen concerned w ith  th e  s o c ia l  o rg a n iz a tio n  o f  
nonhuman prim ates and w ith  th e  phenomenon o f  dominance as an index of 
s o c ia l  s ta tu s  in  monkeys. C onsiderable  ev idence suggests th a t  ag g ress iv e  
b eh av io r is  a  determ inant o f  s o c ia l  s ta tu s  in  th e  macaque groups. W ithin 
re c e n t years au thors  from a  number o f d i f f e r e n t  d is c ip l in e s  have in v e s t i ­
g a ted  th e  phenomenon o f  ag g ress io n  in  a wide v a r ie ty  o f  s p e c ie s , in c lu d in g  
man. Research concern ing  ag g re ss io n  appears to  be s tim u la te d , a t  l e a s t  in  
p a r t ,  by in te r e s t  in  th re e  th e o r e t ic a l  a re a s :  p sy ch o an a ly sis , le a rn in g
th e o ry , and etho logy .
That th e  to p ic  i s  o f  g en e ra l i n t e r e s t  i s  a t t e s t e d  to  by th e  s i g n i f i ­
can t number o f  monographs (B eres, 1952; F a i r b a im ,  19^0; F ish e r  & H inds, 
I 95I ;  Hartmann, K ris & Loew enstein, 19^9; H itschm an, 1948; S au l, 1956) 
and surveys (A rdrey, I 96I ;  B erkow itz, 1962; B uss, 196I ;  Carthy & E b lin g , 
1964; S c o tt ,  1958a; Lorenz, 1966) o f  th e  th e o r e t i c a l  and experim ental work 
execu ted  in  th e  a re a  o f  ag g ress io n  which have been p u b lish ed  s in ce  F reu d 's  
(1920) e a r l i e r  p u b lic a tio n : Beyond th e  P le a su re  P r in c ip le . T echnolog ical
advances in  th e  methods o f  modem w arfare  may have l e n t  some a d d itio n a l
impetus to  th e  w idespread in t e r e s t  in  understand ing  th e  n a tu re  o f  ag g res­
s io n .
Much sp ec u la tio n  has c en te re d  around th e  fu n c tio n s  o f  ag g ress io n  in  
anim als and numerous in v e s t ig a to r s  (C arp en te r , 1964; C o ll ia s ,  1951; H a ll 
& DeVore, I 965; H ediger, 1950; Howard, 1920; Lorenz, 1966; N ice, 1941; 
T inbergen, 1951; Nÿnne-Edwards, 1962) have made use o f  th e  concept o f 
t e r r i t o r i a l i t y  in  d esc rib in g  anim al b eh av io r which may be d efined  as 
ag g re ss iv e  o r th r e a t  behav io r used  to  defend a  t e r r i t o r y .  C onsiderable 
experim ental work has been done w ith  anim als in  an a ttem p t to  answer some 
o f  th e  questions posed about th e  phenomenon o f  ag g ress io n .
J u s t i f i c a t i o n  f o r  Animal Research
To paraphrase  Alexander Pope 's  comment, th e  p ro p er study  o f  mankind 
i s —anim als, p a r t ic u la r ly  th o se  sp ec ie s  n e a re s t  th e  human sp ec ie s  on th e  
phy logenetic  s c a le . The enormous s ig n if ic a n c e  o f  th e  e v o lu tio n a ry -b io lo g ­
i c a l  base o f man i s  in c re a s in g ly  b e in g  taken  in to  account in  any se r io u s  
a ttem p t to  th e o r iz e  about th e  b eh av io r o f  man. Man's h e r i ta g e  from th e  
low er anim als can no lo n g er be r e fu te d  o r  denied. Nor would th e re  appear 
to  be any s c ie n t i f i c  reason  to  do so .
Lorenz has suggested  th a t  "the  long-sough t m issing  l in k  between a n i­
mals and the  r e a l ly  humane being  i s  o u rse lv e s"  (1966 , p . 229) and a s s e r ts  
f u r th e r  th a t  th i s  b e l i e f  c a r r ie s  w ith  i t  an a t t i tu d e  o f  modesty about one­
s e l f  and optimism about th e  fu tu re  e v o lu tio n  o f  mankind.
There i s  much p o s i t iv e  evidence to  support th e  re lev an ce  o f  study ing  
nonhuman prim ates in  o rd e r to  l e a m  about human p rim a te s . From A r is to t le  
and Galen to  Darwin and Huxley th e  a n a lo g ies  between human and o th e r  p r i ­
mate s t ru c tu re  and fu n c tio n  have been p o in ted  o u t re p e a te d ly . E x peri-
m ental work w ith  anim als has dem onstrated mammalian c a p a c ity  fo r  such 
"human" q u a l i t ie s  as n eu ro s is  (C herkovich, 1959j L id d e l l ,  1955; Massermap, 
A arons, & Wechkin, 19&3), psychosis (Harlow, 1962a), and g a s t r i c  u lc e rs  
(B rady, 1958).
Some sp ec ie s  may even show concern f o r  one an o th er as dem onstrated 
by monkeys avo id ing  food a f t e r  22 hours d e p riv a tio n  in  o rd e r to  avo id  
i n f l i c t i n g  pa in  on a  co n sp e c if ic  (Wechkin, Masserman & T e r r i s ,  1964).
O ther macaques a re  re p o rte d  to  have tra n s m itte d  " c u l tu ra l"  phenomena 
(Kawai, 1965) whereas F ah ri (1962) re p o r ts  on a  s e le c t iv e  response  to  
o b je c ts  which may be a  rudim entary  e s th e t ic  sense in  monkeys. O ther r e ­
se a rc h e rs  (M ille r , Murphy & M irsky, 1959) have shown th a t  monkeys commu­
n ic a te  a f f e c t  to  one ano ther by f a c i a l  e x p re ss io n . C arpen ter (1964) a r ­
gues th e  v a l id i ty  o f  assuming th a t  phenomena such as c u l tu r e ,  s o c ie ty , 
lan g u ag e , and "mind" e x is t  on th e  le v e l  o f  human ev o lu tio n  o n ly , and 
su g g es ts  fu r th e r  th a t  th e  animal-human dichotomy i s  an o v e rs im p lif ie d  
e x p lan a to ry  concept which i s  u n ten ab le .
M oreover, a t  l e a s t  one au th o r (Hume, 1959) s t a t e s  th e  case f o r  s tu d y ­
ing  anim al beh av io r—even i n tu i t i v e ly ,  by th e  re s e a rc h e r  re p re se n tin g  to  
h im se lf  by analogy th e  s u b je c tiv e  experience  o f  o th e r  sp ec ie s  o f  an im als . 
He p o in ts  o u t th a t  every  analogy breaks down i f  i t  i s  pushed to o  f a r  and 
th a t  anthropomorphism is  no ex cep tio n . Hume concludes th a t :
Anthropomorphism is  prim a f a c ie  j u s t i f i e d  in  advance 
by th e  f a c t  th a t  th e  human ra c e  i s  ak in  to  th e  low er anim als 
th rough  th e  p rocess o f  e v o lu tio n . O pposition  to  D arw in 's 
th e o ry  . . .  i s  dead so f a r  as th e  descen t o f  m an's body i s  
concerned , b u t a  s im ila r  sen tim en t in  r e s p e c t  o f  m ental k in ­
s h ip  seems s t i l l  to  e x e r t  an unconscious in flu e n c e  on many
. . . .  (1959, p. 2 ).
As Lorenz p o in ts  o u t, when analogous developments occur in  s im i la r ly  
fu n c tio n in g  organs from d i f f e r e n t  p h y lo genetic  o r ig in s  th e  organs a re
c a l le d  by th e  same name whereas analogues in  s o c ia l  beh av io r c a l le d  by 
th e  sam e .la b e l, such as lo v e , f e a r ,  shame, an g er, e t c . ,  a re  an o th er 
m a tte r  e n t i r e ly .
When Cephalopods, l ik e  th e  O ctopus, Squid , and C u t t le f is h ,  
on th e  one hand and v e r te b ra te s  on th e  o th e r  have in v e n te d , 
independently  o f  one a n o th e r , eyes b u i l t  on th e  same p r in c ip le  
as th e  le n s  cam era, and when in  b o th  c a se s , th e se  organs have 
s im ila r  c o n s tru c tio n a l u n i ts  such as le n s ,  i r i s ,  v itr e o u s  humor 
and r e t i n a ,  no reaso n ab le  person  w i l l  o b je c t to  c a l l in g  bo th  
th e  organ o f th e  Cephalopods and th a t  o f  th e  v e r te b ra te  an eye— 
w ithou t any q u o ta tio n  m arks. We a re  eq u a lly  j u s t i f i e d  in  om it­
t in g  th e  q u o ta tio n  marks when speak ing  o f  th e  s o c ia l  b ehav io r 
p a tte rn s  o f  h ig h e r anim als which a re  analogous w ith  th o se  o f  men
(1966, p . 218- 219).
A lthough some au th o rs  f irm ly  b e lie v e  anthropomorphism i s  j u s t i f i e d ,  
th e re  a re  th o se  who seem eq u a lly  convinced th a t  an a lo g ie s  between human 
b eh av io r and anim al beh av io r a re  n o t h e lp fu l  o r  s c i e n t i f i c  (Morgan, 1894; 
Munroe, 1955)* The l a t t e r  group, a lm ost C a rte s ia n  in  some r a r e  in s ta n c e s , 
a re  e s p e c ia l ly  r e lu c ta n t  to  c o n sid e r s o c ia l  b ehav io r o f  anim als as an a lo ­
gous to  th a t  o f  man.
But f o r  th o se  re se a rc h e rs  whom we may r i s k  la b e l in g  as in te g ra t io n is ts  
o r  sy n th e s iz e rs  perhaps th e  b e s t  o f  two p o s s ib le  experim en tal w orlds can 
be gained . The b ehav io r o f  organism s becomes more complex as one goes up 
th e  p h y lo genetic  s c a le ,  and in c re a s in g  com plexity  may r e s u l t  in  emergent 
p ro p e r t ie s .  By reco g n iz in g  th e  genuine l im i ta t io n s  o f  any analogy a t  
e i t h e r  end o f  th e  continuum—from com plete id e n t i ty  to  com plete d is p a r ­
i t y - - t h i s  approach in  com parative methods can be an in d isp e n sa b le  to o l  
o f  s c i e n t i f i c  re sea rc h  when used  c r i t i c a l l y  and w ith  due c au tio n .
Eelevance o f  E thology to  Human B ehavior 
N e v e rth e le ss , when two d is c ip l in e s  by d i f f e r e n t  methods and approach 
a r r iv e  a t  s im ila r  f in d in g s , co n cep ts , and th e o r ie s ,  a d d i t io n a l  w eight and
s ig n if ic a n c e  would seem to  be l e n t  to  each th eo ry  in d iv id u a lly . In  t h e i r  
c o n ce p tu a liz a tio n s  concerning humans and an im als , p e rs o n a li ty  th e o r i s t s  
(E rikson , 1963; F reud, 1948a, bj S u ll iv a n , 1953) and e th o lo g is ts  (K ort- 
la n d t ,  1955; Lorenz, 1937, 1966; T inbergen , 1951) make use o f  s im ila r  
concepts such as " c r i t i c a l  p e rio d s"  o r  "s tag es  o f  development" in  de­
s c r ib in g  th e  developing organism . W ithout ex cep tio n  th e se  th e o r is t s  
emphasize th e  im portant e x te n t to  which human o r  anim al b ehav io r can be 
shaped by even ts  which occur (o r do n o t occur) during  c e r ta in  c r i t i c a l  
o r  s e n s i t iv e  s tag es  o f  development.
The g en era l concept o f  c r i t i c a l  p e rio d s  assumes th a t  th e re  a re  spe­
c i f i c  p e rio d s  in  ontogeny during which th e  organism  is  s e n s i t iv e  to  c e r ­
t a in  kinds o f  s t im u li  and th a t  th e se  s t im u li  can be r e la te d  to  s i g n i f i ­
can t c h a r a c te r i s t ic s  o f l a t e r  b eh av io r. P sychoanalysis  (Freud, 1949) 
p re se n ts  such a  concept in  th e  th e o ry  o f  psychosexual developm ent. E rik -  
son (1963) p re se n ts  a  th eo ry  o f  s ta g e s  in  ego development which he p o s tu ­
l a t e s  as an in te g ra t io n  o f  ev er in c re a s in g  com plexity  between th e  m atura­
t io n  o f  an in d iv id u a l and th e  s o c ia l  i n s t i tu t io n s  in  h is  environm ent. 
S u lliv a n  (1953) a lso  co n cep tu a lizes  development in  s tag e s  and as an i n t e r ­
p e rso n a l dynamic which e f f e c t s  and i s  e f fe c te d  by s ig n i f ic a n t  o th e rs  in  
th e  environm ent. In  humans and in  anim als c e r ta in  th in g s  have to  occur a t  
c e r ta in  s e n s i t iv e  p e rio d s  o r  le a rn in g  does n o t develop norm allyj i . e . ,  
H arlow 's (1961) s tu d y  o f  monkeys re a re d  in  i s o la t io n  and S p i tz ' (1946) 
s tudy  o f  deprived  c h ild re n .
The concept o f  c r i t i c a l  p e rio d s  has been supported  by a  h o s t o f  a n i ­
mal s tu d ie s  (Beach & Jay n es , 1954; H ess, 1959; K o rtla n d t, 1955; Lemmon & 
P a tte rs o n , 1964; Lorenz, 1937; S c o t t ,  1958, 1962; T inbergen, 1951; W arri- 
n e r ,  Lemmon & Ray, 1963) which in  tu rn  have le d  to  some p e r t in e n t  form ula­
t i o n s . D eprivation, may p rev en t the , development o f  a  response  during  an 
e a r ly  c r i t i c a l  p e r io d , when i t  would have appeared w ithou t le a rn in g , o r 
would have heen le a rn ed  r e a d i ly ,  whereas a t  a  d i f f e r e n t  developm ental 
le v e l  a  d i f f i c u l t  p rocess o f  le a rn in g  o r ad justm ent i s  re q u ire d . The 
development o r  m atu ra tio n  o f  th e  organism  b e fo re  th e  c r i t i c a l  p e rio d  
in c re a se s  th e  tendency f o r  th e  response  to  occur. An anim al deprived  
during  the  c r i t i c a l  p e rio d  may have i t s  tendency to  respond m odified , 
even though d e p riv a tio n  may n o t com pletely  p rev en t normal development. 
D epriva tion  may, however, a l t e r  th e  course  o f  th e  development from  what 
i t  would have been i f  experiences were norm al. In  some cases t h i s  i s  th e  
o p p o site  to  normal developm ent. The anim al under sev ere  d e p riv a tio n  may 
be q u ite  d e f ic ie n t  compared to  an o th er anim al a t  th e  l a t e r  c r i t i c a l  age.
Developmental p sy ch o lo g is ts  in  an a n a ly t ic  approach to  th e  ontogeny 
o f  le a rn in g  have d iv id ed  in c re a s in g ly  complex b eh av io r from b i r t h  to  
m a tu rity  in to  r e l a t iv e ly  d is c r e te  s ta g e s  and have become e s p e c ia l ly  i n t e r ­
e s te d  in  th e  hypo thesis  o f  c r i t i c a l  p e rio d s  f o r  le a rn in g , f o r  in fa n t  s tim ­
u la t io n ,  and f o r  th e  fo rm ation  o f  s o c ia l  r e la t io n s h ip s  (Zimmerman & Torrey, 
1965) . The r e s u l t s  o f  a  r a th e r  com prehensive survey  o f  c r i t i c a l  p e rio d s  
in  a  number o f  d i f f e r e n t  sp ec ie s  (S c o tt ,  I 962) su g g est t h a t  th e  m atura­
t i o n  o f th e  a f f e c t iv e  p ro c e sse s—em otional and m o tiv a tio n a l—is  c r u c ia l  in  
determ ining w hat, and how q u ic k ly , an anim al w i l l  le a m  a t  any p a r t i c u la r  
s ta g e  o f development.
In  p e rs o n a lity  th eo ry  a f f e c t iv e  b eh av io r , m o tiv a tio n a l and em otional 
m atu ra tion  a re  considered  o f  th e  utm ost im portance fo r  th e  l a t e r  develop­
ment o f  th e  in d iv id u a l. Most p sy ch o an a ly tic  th e o r ie s  and l a t e r  ex ten sio n s  
o f  th e se  th e o r ie s  emphasize th e  c r i t i c a l  p e r io d  o f  e a r ly  ch ildhood  in  th e  
development o f  enduring ag g re ss iv e  tre n d s  in  th e  in d iv id u a l p e r s o n a li ty .
The o b serv a tio n s  from which th e se  th e o r ie s  a ro se  a r e ,  f o r  th e  most p a r t ,  
only  known re tro s p e c t iv e ly  from th e  c l i n i c a l  s i tu a t io n  and" o n ly  r a r e ly  
can such th e o r ie s  be su b je c te d  to  e x te rn a l v a l id a t io n .
T h e o re tic a l Views o f  A ggression
Freudian  m etapsychology, le a rn in g  th e o ry , and e tho logy  each views 
ag g ress io n  as o f  c e n tr a l  dynamic s ig n if ic a n c e . F reu d 's  (1948, 1955) dual 
in s t in c t  th eo ry  co n cep tu a lizes  th e  in d iv id u a l as in n a te ly  and g e n e t ic a l ly  
endowed w ith  a  g iven amount o f  energy  d ire c te d  tow ard d e s tru c tio n  (and 
u lt im a te ly  d ea th ). This i n s t i n c t  must be ex p ressed  e x te rn a lly  fo r  i f  
in h ib i te d  i t  seeks in d ir e c t  ro u te s  o f  ex p ress io n  and may tu rn  back upon 
th e  in d iv id u a l h im se lf; however, l ib id o  o r l i f e  i n s t i n c t  opposes th e  death  
in s t i n c t .  P ost-F reud ians la ck  consensus in  reg a rd  to  th e  dualism  o f  th e  
c o n f l ic t in g  l i f e  and death  i n s t i n c t s .  A lthough some psychoanalysts- 
(F edem , 1932; K le in , 1948; M enninger, 1938) have accep ted  th e  concept o f  
a  death  i n s t i n c t ,  o th e rs  (F en ic h e l, 1945; Jo n es , 1957) r e j e c t  i t  and con­
s id e r  th e  death  in s t in c t  unnecessary  in  accoun ting  fo r  an ag g re ss iv e  in ­
s t in c tu a l  d r iv e . A contem porary a n a ly s t  (Toman, 1960) views ag g re ss io n  as 
an a sp e c t o f  p r im it iv e , b io lo g ic a l  d e s ir e s .  According to  t h i s  a u th o r i ty  
such p r im itiv e  d e s ire s  a re  u s u a lly  s a t i s f i e d  in  ag g ress iv e  and d e s tru c t iv e  
ways, b u t ag g ress iv e  energy b locked  by f r u s t r a t io n  i s  n o t d is s ip a te d  and 
remains to  be expressed  in  one way o r  an o th er which may o r  may n o t be 
h e a lth y  e i th e r  f o r  th e  in d iv id u a l o r  fo r  s o c ie ty .
The le a rn in g  th e o r i s t s  have developed F reu d 's  h y p o thesis  th a t  ag g re s­
s io n  r e s u l te d  when behav io r aimed a t  g a in ing  p le a su re  o r  avo id ing  p a in  was 
f r u s t r a te d  (D o lla rd , Doob, M il le r ,  Mowrer & S e a rs , 1939)* Learning th e o ry  
views ag g ress io n  n o t as an in n a te ,  b io lo g ic a l ly  determ ined , in s t in c tu a l
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d r iv e ,  b u t as a  le a rn e d  response  to  f r u s t r a t i o n .  This l a t t e r  h y p o th e s is , 
i . e . ,  th e  s tre n g th  o f  th e  tendency to  ag g re ss iv e  beh av io r v a r ie s  v i th  th e  
amount o f  f r u s t r a t io n ,  has been supported  ex p erim en ta lly  and i s  c le a r ly  
w ith in  th e  s tim u lu s-resp o n se  framework o f  le a rn in g  th eo ry . L a te r Mowrer 
( i 960) suggested  th a t  le a rn in g  th eo ry  has n o t g iv en  enough a t te n t io n  to  
th e  in te rv en in g  v a r ia b le s  (such as th e  in n e r ,  a f f e c t iv e - id e a t io n a l  com­
ponents o f  ag g ress io n ) between th e  s tim ulus o f  f r u s t r a t i o n  and th e  r e ­
sponse o f  ag g ress io n .
There is  no doubt th a t  ag g ress io n  can occu r as a  r e s u l t  o f  f r u s t r a ­
t io n .  This f in d in g , however, does n o t n e c e s s a r i ly  p rec lude  th e  th eo ry  
t h a t  ag g ressio n  i s  a  b a s ic  d riv e . C u rre n tly , d r iv e  i s  o f te n  d efined  
sim ply as a  tendency to  be s e n s i t iv e  to  s t im u l i  o f  a  c e r ta in  c la s s  and to  
respond  in  any o f  a  v a r ie ty  o f  ways t h a t  a re  r e la te d  to  th e  a tta in m en t o f  
a  c e r ta in  g o a l. A lthough v a rio u s  incompatabi l i t i e s  e x i s t  between th e  two 
th e o r ie s ,  th ey  a re  n o t co n sidered  n e c e s s a r i ly  m u tu a lly  ex c lu s iv e ; indeed 
each may supplement th e  o th e r .  Subsequent ev id en ce , converging from a  
v a r ie ty  o f  so u rces , may h e lp  to  re so lv e  some o f  th e  is su e s  about th e  b a s ic  
n a tu re  o f  ag g ress io n .
The th i r d  and most re c e n t group o f  th e o r ie s  stem  p r im a ri ly  from 
e th o lo g y -- although  b io lo g y , zoology, com parative b e h av io r , so c io lo g y , 
an th ropo logy , and psychology have c o n tr ib u te d  a l s o .  F indings in  th e se  
a re a s  suggest s im i l a r i t i e s  in  c o n cep tu a liz in g  ag g re ss io n  in  anim als and 
in  man. N a tu ra l is t ic  and experim ental s tu d ie s  o f  anim als have dem onstra­
te d  an in h e ren t p h y s io lo g ic a l mechanism f o r  th e  o rg a n iz a tio n  and ag g res­
s io n  o f  ag g ress iv e  b eh av io r (C arthy & E b lin g , 1964; Lorenz, 1964, 1966). 
E thology views a g g re ss io n  as one o f  th e  d riv e s  which fu n c tio n s  to  p re se rv e  
th e  in d iv id u a l and p e rp e tu a te  th e  sp e c ie s . A ccording to  Lorenz, contempo­
r a ry  man*s agg ress iv en ess  i s  c lo s e ly  ak in  to  o r id e n t ic a l  w ith  th e  spon ta­
neous in s t in c t iv e  d riv e  o f  h is  e a r l i e r  anim al a n c e s to rs .
There cannot he any doubt; in  th e  op in ion  o f  any 
b io lo g ica lly -m in d ed  s c i e n t i s t ,  t h a t  in t r a s p e c i f i c  ag g res­
s io n  i s ,  in  man, j u s t  as much o f  a  spontaneous in s t in c t iv e  
d riv e  as in  most o th e r  h ig h e r v e r te b r a te s .  The beginning 
sy n th es is  between th e  f in d in g s  o f  e tho logy  and psycho­
a n a ly s is  does n o t leav e  any doubt e i t h e r ,  t h a t  what Sigmund 
Freud has c a l le d  th e  "death d r iv e " , i s  n o th in g  e ls e  b u t th e  
m iscarry ing  o f t h i s  in s t i n c t  w hich, in  i t s e l f ,  i s  as in d is ­
pensab le  f o r  s u rv iv a l as  any o th e r  ( l 9^ ^ , p . % ) .
Recent p a la e o -a n th ro p o lo g ica l d isc o v e rie s  v e r ify in g  th e  p red a to ry , 
c a n n ib a l is t ic  A u s tra lo p ith e c in a e  su g g es t t h a t  mankind has had an evolu­
t io n a ry  h e r ita g e  o f "carn ivorous ag g re ss io n "  (D a rt, 1953) u o t only  from 
th e  "low er anim als" b u t from h is  own d i r e c t  an ces to ry .
Functions o f  A ggression 
In  n a tu ra l  co n d itio n s  th e re  a re  com pelling reasons why anim als mani­
f e s t  ag g ress iv e  b eh av io r. A ggression se rv es  a  fu n c tio n  f o r  su rv iv a l o f  
th e  sp ec ie s  (A llee , 195^2 C arp en te r, 193%-, 196%-; D arlin g , 1937; H a ll,
196O; Lorenz, 1966) . In  o rd e r to  su rv iv e  a l l  anim als must be d is t r ib u te d  
over space p ro p o rtio n a te  to  th e  amount o f  food a v a ila b le  (% nne-Edwards, 
1962) ,  thus ag g ress io n  se rv es  to  e s ta b l i s h  a  t e r r i t o r y  o r  l i f e  space 
(o c c a s io n a lly  tim e sp a c e ) . A ggression se rv es  in  th e  s e le c t io n  o f  more 
v igorous mates fo r  p ro c re a t io n  and defense  o f  th e  young. I t  may be eq u a l­
ly  im portan t in  th e  e s tab lish m en t o f  a  s o c ia l  h ie ra rc h y . H ie ra rc h ia l o r ­
g a n iz a tio n  i s  p a r t i c u la r ly  c ru c ia l  among s o c ia l  anim als th a t  develop over 
a  len g th y  p e rio d  o f  tim e and le a m  from th e  o ld , experienced  le a d e rs  o f  
th e  group.
In  many sp ec ie s  where th e  fem ale a lo n e  tends th e  young, she can be 
seen  to  be much more a g g re ss iv e  th a n  th e  m ale. Kawai (1958) anH Kawamura
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(1958) have analyzed fem ale s o c ia l  s ta tu s  in  n a tu ra l  groups o f  Japanese 
macaques and th e  l a t t e r  d e sc rib e s  a  group o f  29 le d  and dominated by a 
fem ale. F e t te r  (1965) re p o r ts  see in g  fem ales le ad in g  th e  group among 
s e v e ra l  sp ec ie s  o f  lem urs, whereas Jay  (1963) re p o r ts  th e  lemur fem ale 
h ie ra rc h y  i s  no t r i g i d  o r  w e ll d e fin ed ; however, fem ales a l l y  a g a in s t  
o th e r  fem ales—and f re q u e n tly  were observed  to  a l l y  a g a in s t  m ales. An 
o c c a s io n a l female may s la p  and chase a  m ale.
I n t r a s p e c if ic  ag g ress io n  i s  found w herever th e re  i s  in d iv id u a l p e r ­
so n a l re c o g n i t io n  o f  p a r tn e rs  and m utual bond, accord ing  to  Lorenz 
(1966 ). T h ere fo re , in h ib i to r y  mechanisms f o r  d e f le c t in g  a g g re ss io n  from 
th e  m ate , th e  young, and o th e rs  o f  th e  same sp ec ie s  have appeared . These 
in h ib i to r y  mechanisms have been c a l le d  " re d ire c t io n "  and " r i tu a l iz a t io n " .  
Each may become an end in  i t s e l f ,  th u s  e s ta b l is h in g  a  bond between in d i­
v id u a ls  as they  m utually  r e d i r e c t  a g g re ss io n  a g a in s t ,  f o r  example, th e  
t e r r i t o r i a l  neighbor (T inbergen , 1951)• Or f ig h t in g  may become r i t u a l i z e d  
in to  d is p la y , t h r e a t ,  subm ission  and appeasement as in  wolves (M urie, 
1944) . Although ag g ress iv e  b eh av io r may have s u rv iv a l v a lue  fo r  th e  
s p e c ie s ,  under n a tu ra l  c o n d itio n s  in d iv id u a ls  do n o t f ig h t  to  th e  death  
w ith  members o f  t h e i r  own sp e c ie s . U sually  s e r io u s  c o n f l i c t  i s  a b o rted  
and l i t t l e  damage occu rs.
S o c ia l S ta tu s  in  Monkeys
The s o c ia l  beh av io r o f  nonhuman p rim ates  in  f re e - ra n g in g  groups has 
been o f  in te r e s t  to  v a rio u s  w r i te r s  (Altman n , 1959, 1962; Bolwig, 1959j 
C airpenter, 1934, 1964; C o llia s  & Southw ick, 1952; DeVore & Washburn, I 963; 
Furuya, 1957; S a i l  & DeVore, 1965; Jm an ish i, 196O; J a y , 1965; Kawamura, 
1958; K oford, 1963; K o rtla n d t, I 962; Rummer & K u rt, 1963; M izuhara, 1964;
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M iyadi, 196k', Simonds, 19^5; Tokuda, 1952, 19&2; Zuckerman, 1932) who have 
p rov ided  evidence o f  s o c ia l  ran k in g  among many sp e c ie s . W ithin th e  s o c ia l  
s t r u c tu r e  o f  a  p rim ate  group, in d iv id u a ls  appear to  e v a lu a te  one an o th er 
r e l a t i v e  to  th e  e v a lu a tin g  in d iv id u a l 's  p o s i t io n  among th e  o th e r  members 
o f  th e  group. A ggressive b eh av io r in  male monkeys i s  f re q u e n tly  seen as 
th e  determ inant o f  s ta tu s  o r  le a d e r s h ip ,  whereas o th e r  v a r ia b le s ,  such as 
in flu en ce  o f  c o n so r t ,  e s t r u s ,  and k in sh ip  t i e s  have been suggested  as pos­
s ib le  de term inan ts o f  s ta tu s  in  fem ales (C arp en ter, 196^; Kawai, 19^5; 
Tokuda, 1962; Yamada, 1963)- S ev e ra l in v e s t ig a to r s  r e p o r t  t h a t  th e  d e te r ­
m inants o f  fem ale h ie ra rc h ie s  a re  d i f f i c u l t  to  d isco v e r (H all & DeVore, 
1965; Kawai, 1958). The purpose o f  th e  p re se n t s tu d y  i s  to  in v e s t ig a te  
th e  determ inan ts o f  s o c ia l  s ta tu s  in  fem ale macaques.
At l e a s t  20 fre e -ra n g in g  groups o f  indigenous macaques have been 
s tu d ie d  thus f a r  by th e  re se a rc h e rs  a t  th e  Japan Monkey C en ter. I t a n i  
(1965) in v e s t ig a te d  th e  Takasakiyama group under n a tu r a l  co n d itio n s  and 
ag a in  a f t e r  th e  group was p ro v is io n e d . The p ro v is io n ed  feed in g  a re a  
a ffo rd e d  c lo se  study  o f  th e  s o c ia l  s t r u c tu r e  o f  th e  group. Mothers w ith  
in f a n ts ,  ju v e n i le s , and f u l l y  a d u l t ,  dominant m ales occupied  th e  c e n te r  
o f  a  group. Less dominant and su b ad u lt males were on th e  p e rip h e ry  o f  th e  
n u c le a r  g ro u p --w ith  a d u lt  m ales n e a re r  th e  c e n te r  th an  su b a d u lts . A ll 
monkeys were spaced  more o r  le s s  in  co n cen tric  c i r c le s  around th e  c o re , 
a lthough  a  few s o l i t a r y  m ales were observed  to  have no c o n ta c t w ith  th e  
group. The r e l a t i v e  p o s i t io n  and d is ta n c e  o f  th e  v a rio u s  members o f  a  
group from one an o th er was assumed to  r e f l e c t  th e  n a tu re  o f  th e  s o c ia l  
r e la t io n s h ip  between in d iv id u a ls .  When th e  group was on th e  move, t h i s  
same o rd e r o f  p ro g re ss io n  was observed . Less dominant males moved to  th e  
f r o n t ,  r e a r ,  and s id e s  w ith  dominant males in  th e  co re  o f  th e  group in
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company w ith  mothers and in fa n ts .
A s im ila r  spacing  was found among Papio u rs in u s  (H all & DeVore,
1965) . The core group was composed o f  e s tr u s  fem ales, mothers w ith  in ­
f a n t s ,  and a  few o f  th e  most dominant m ales. These au th o rs  found th a t  
th e  haboon female h ie ra rc h y  a ls o  was d i f f i c u l t  to  de term ine , and have 
su g g ested  th a t  t h i s  may be p a r t i a l l y  because fem ale s ta tu s  is  v a r ia b le  
and perhaps more s u b tly  d efined  th an  th a t  o f  th e  male baboon. The func­
t io n  o f  th e  le s s  dominant males on th e  p e rip h e ry  seems to  be to  watch fo r  
p re d a to rs  and to  g ive  th e  alarm  c a l l .  The a d u lt  dominant males ensure 
maximum p ro te c tio n  f o r  mothers w ith  in fa n ts  and keep a  degree o f  o rd e r 
w ith in  th e  group. Thèÿ probab ly  s i r e  th e  l a r g e s t  number o f  progeny a lso  
by v i r tu e  o f  t h e i r  c lo seness to  th e  fem ales. H a ll & DeVore (1965) suggest 
t h a t  th e  s o c ia l  behav io r o f  th e  baboon i s  one o f  th e  sp ec ie s  p r in c ip a l  
a d a p ta tio n s  fo r  su rv iv a l.
Kawai (1958, i 960) d is tin g u ish e s  two ty p es  o f  rank among Japanese 
macaques: dependent rank which i s  in flu en c ed  by th e  presence o f  o th e r
anim als and b a s ic  o r  independent rank . Dependent rank  is  d efined  as th e  
rank  which th e  in fa n t  assumes from i t s  own m o th e r 's  s o c ia l  rank w ith in  th e  
group. L a te r , i f  th e  in fa n t i s  p ro te c te d  by o th e r  h ig h -ran k in g  members o f  
th e  group i t  may assume some o f  th e  s p e c ia l  p r iv i le g e s  accorded them. The 
e f f e c t s  o f  dependent rank a re  s tro n g e s t  a t  th e  c e n tr a l  p a r t  o f  th e  tro o p  
and become p ro g re ss iv e ly  weaker th e  f u r th e r  removed th e  in d iv id u a l i s  from 
th e  c o re . According to  Kawai, th e  male anim al in  th e  p e rip h e ry  o f  th e  
group must depend e n t i r e ly  upon h is  own s tre n g th  to  e s ta b l is h  h is  s o c ia l  
ran k . The fem ale, s ta y in g  w ith in  th e  c e n te r  o f  th e  g roup, depends more 
upon k in sh ip  t i e s  and rank i s  in flu en c ed  by f a c to r s  o th e r  th an  p h y s ic a l 
s t r e n g th .  Tokuda (1962) ,  f o r  example, re p o r ts  on th e  in flu en ce  o f  th e
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fem ale e s tru s  cycle  on th e  fem a le 's  r e l a t iv e  s o c ia l  ran k . The female in  
e s t r u s  appears to  be more h ig h ly  p r iz e d  by a l l  o th e r  members o f  th e  group. 
In  g e n e ra l , th e  male Japanese macaque is  dominant over th e  fem ale, a l ­
though one excep tion  i s  re p o rted : The Minoo-B group (Kawamura, 1958) which
i s  le d  and dominated by a fem ale.
N ev erth e le ss , C arpen ter (196k) s ta te s  th a t  th e  male p lays th e  most 
prom inent r o le  in  c o n tro l l in g  th e  group and i s  c le a r ly  dominant in  n a tu ra l  
groups w ith  th e  p o ss ib le  excep tion  o f  gibbons. He su g g e s ts , however, th a t  
among fem ales th e re  i s  a  "dominance g ra d ie n t . . .  o f  a  low er s lo p e"  (p. 
361) th an  th e  one among m ales, b u t th a t  th e  two o v e rla p . Thus, some o f 
th e  most dominant fem ales a re  more dominant t h a t  some o f  th e  l e a s t  domi­
n a n t m ales.
In  a  study  o f  rhesus on S an tiag o , C arpen ter (19^2) found th a t  fem ales 
became more agg ress iv e  during  t h e i r  pe rio d s  o f e s tru s  and searched  a c t iv e ­
l y  f o r  m ales. In  groups w ith  a  sh o rtag e  o f  p o te n t m ales, fem ales were 
r e p o r te d  to  have jo in e d  o th e r  groups o f  rh e su s . Two fem ales jo in e d  groups 
o f  nem estrina. in  o rd e r to  s o l i c i t  and to  form c o n so r t r e la t io n s h ip s  which 
endured during  th e  p e rio d  o f  e s t r u s —a f t e r  which th e  fem ales re tu rn e d  to  
t h e i r  own groups. A nother s tu d y  (C arpen ter, 193^) p o in ts  up th e  d i f f e r ­
ences between howler monkeys and macaques in  re g a rd  to  th e  amount o f 
in t r a s p e c i f i c  agg ression  d isp lay ed . Howlers were found to  l iv e  in  organ­
iz e d  groups w ith  s ta b le  memberships and occupy a  d e f in i t e ,  l im ite d  range. 
In d iv id u a ls  in  th e  group were c h a ra c te r iz e d  by extrem e coo p era tiv en ess  in  
response  to  e x te rn a l t h r e a t ,  in  fe ed in g , and in  p ro g ress io n s  o f  movement. 
There was l i t t l e  evidence o f  sh arp ly  d e fin ed  re la t io n s h ip s  o r  o f  i n t r a ­
group f ig h t in g  as in  th e  Japanese macaques.
O ther fin d in g s  (Altmann, 1962; C o llia s  & Southw ick, 1952; DeVore,
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1965; Puruya, 19^2; K oford, I 963; J a y ; 1965; Washburn & Hamburg, 19^5) a lso  
su g g es t th a t  s o c ia l  o rg a n iz a tio n  may d i f f e r  decided ly  among v a rio u s  species 
o f  p rim ates  and even w ith in  a  p a r t i c u la r  s p e c ie s . For example. Mason, 
Green & Posepanko (196O) found th a t  fem ale rhesus th re a te n e d  th e  e x p e r i­
m enter s ig n i f ic a n t ly  more o f te n  th an  th e  m ales, whereas Harlow (1965) 
found th a t  th e  in f a n t  male rh esu s  makes more th r e a ts  and i s  more ag g res­
s iv e  in  p lay  th an  th e  fem ale. Such d i f f e r e n t i a l  f in d in g s  concerning 
a g g re ss iv e  behav io r as r e la te d  to  sex , age, between s p e c ie s ,  and w ith in  
a  p a r t i c u la r  s p e c ie s ,  le a d  to  th e  posing  o f  s e v e ra l  c r u c ia l  q u estions fo r  
w hich answers a re  sought.
Approach in  Animal S tu d ies  
There a re  a  v a r ie ty  o f  ways to  approach th e  study  o f anim als depen­
d ing  to  a  la rg  e e x te n t on th e  way th e  anim al is  m ain ta ined . Monkeys may 
be s tu d ie d  in  th e  w ilds under n a tu r a l  c o n d itio n s , in  t h e i r  n a tu ra l  h a b i ta t  
b u t  p ro v is io n e d , in  an a r t i f i c i a l  h a b i ta t  resem bling  th e  n a tu r a l  s t a t e ,  o r 
in  th e  la b o ra to ry —indoors o r  o u td o o rs . In  th e  p re se n t s tu d y , th e  sub­
j e c t s  were caged under la b o ra to ry  cond itions, and an approach was planned 
ta k in g  in to  account th e  ex p erim en ta l co n d itio n s  which re q u ire d  d a ily  han­
d lin g  o f  th e  an im als. The experim en ta l design  n e c e s s i ta te d  moving th e  
an im als from cage to  cage as co n d itio n s  demanded, c o l le c t in g  p h y s io lo g ic a l 
d a ta  d a i ly ,  such a s : r e c t a l  therm om etry, v ag in a l in s p e c tio n , n o tin g  th e
p h y s io lo g ic a l c o r r e la te s  o f  e s t r u s ,  i . e . ,  s k in  p ig m en ta tio n , e t c . ,  and 
r e g u la r  w eighing. I t  was n ecessa ry  to  feed  and w ater o f te n  as w e ll as to  
a d m in is te r  m edications o r a l ly .  Thus, th e  approach in c lu d ed  having th e  
experim en ter in  c lo se  c o n ta c t w ith  th e  su b je c ts  o f  th e  co lony , in  a  sen se , 
becoming a  p a r t ic ip a n t  o b se rv er w ith in  th e  group.
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The s tu m p -ta ile d  macaque (Macaea sp e c io s a ) was s e le c te d  f o r  th e  p re s ­
e n t  s tu d y  f o r  s e v e ra l re a so n s . One o f  th e  m ajor reasons was th a t  th e  
approach planned fo r  th e  study  re q u ire d  alm ost d a i ly  han d lin g  o f  th e  a n i­
m als. Spec iosa  a re  re p o rte d  to  he n o ta b ly  le s s  v ic io u s  th a n  some o th e r 
macaques and, in  g e n e ra l, a re  r e l a t i v e ly  d o c ile  and t r a c ta b l e .  The ex­
p e rim e n ta l anim als behaved in  accordance w ith  t h i s  p re d ic t io n  (KLing & 
Orbach, I 963). The second reason  sp ec io sa  were s e le c te d  f o r  s tu d y  was 
t h a t  th e  anim als were a v a ila b le  f o r  th e  p re se n t in v e s t ig a t io n .  S peciosa 
seem to  have been r e la t iv e ly  n e g lec te d  as a  sp ec ie s  f o r  sy stem a tic  study  
compared to  th e  rh esu s.
C la s s i f ic a t io n  o f  Macaca S peciosa 
S ince p rim ate  behav io r may d i f f e r  markedly from sp e c ie s  to  sp ec ie s  o r 
even w ith in  a  p a r t i c u la r  sp e c ie s , th e  su b je c ts  w i l l  be id e n t i f i e d  as f u l l y  
and a c c u ra te ly  as p o s s ib le . A lthough p rim ate  taxonom ists do n o t agree 
com pletely  in  t h e i r  system s o f  c l a s s i f i c a t i o n  and nom enclatu re, macaques 
u s u a lly  a re  considered  a  s in g le  genus (Simpson, 19^5> 1962; F ie d le r ,  1956) 
o f  th e  subfam ily  C erco p ith ec in ae . O ther genera d e riv ed  from th i s  sub­
fam ily  a re :  "b lack  ap es" , "baboons" , "ge lad a" , "mangabey", "guenon", and
" p a ta s " . Both C ercop ithecinae  and Colobinae d e riv e  from th e  fam ily  Cer­
c o p ith ec  id a e . Colob inae  in c lu d e : " lan g u r" , "snub-nosed monkey", "p ig­
t a i l e d  la n g u r" , "proboscis monkey", and "guereza". C ercop ithec idae  in  
tu r n  d e riv e s  from th e  superfam ily  C ercop itheco idea . These a re  th e  Old 
World c a ta r rh in e  monkeys o f  th e  suborder Sim inae.
P e r t in e n t  Q nestions R aised  
The q u estio n s  which th e  p re se n t study  seeks to  answ er a re :  What a re
th e  determ inan ts  o f  s o c ia l  s ta tu s  in  fem ale macaques? What i s  th e  ro le
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o f  ag g ressio n  in  th e  d e te rm in a tio n  o f  s o c ia l  s ta tu s  among fem ales? Does 
th e  fem ale share  a c t iv e ly  in  ag g ress iv e  fu n c tio n s  f o r  s u rv iv a l o f  th e  
s p e c ie s?  Once e s ta b lis h e d  i s  th e  s o c ia l  s t r u c tu r e  r i g i d  o r  can i t  he 
a l t e r e d  even though th e  group i s  composed o f  th e  same members? Can th e  
h ie ra rc h y  be v a rie d  by a d m in is tra tio n  o f sex  hormones ? By a d m in is tra tio n  
o f  a  t r a n q u i l iz in g  drug? By b lock ing  o l f a c to ry  cues denoting a  s t a t e  o f 
e s tru s ?  To what e x te n t does o l f a c t io n  convey o r  communicate th e  s t im u li  
o f  e s tru s  to  th e  male? What a re  th e  e f f e c t s  o f  e s tru s  o r c o n so rt r e l a ­
t io n s h ip  on s o c ia l  s ta tu s ?
A d d itio n a l qu estio n s  r a is e d  by a s tu d y  o f  Macaca sp ec io sa  concern 
th e  rep ro d u c tiv e  cy c les  s in ce  th i s  sp ec ie s  has n o t y e t been s tu d ie d  sy s ­
te m a tic a l ly . P e r t in e n t  questions in  t h i s  a re a  a re :  What is  th e  le n g th
o f  th e  m enstrual cycle?  What i s  th e  le n g th  o f  g e s ta tio n ?  D uration  o f 
menses? Time o f  o v u la tio n ?  What a re  th e  p h y s ic a l c o r r e la te s  o f  e s tru s  
in  th e  speciosa?
CHAPTER II
PROBLEM
The Stum p-Tailed Macaque (Macaca s p e c io s a ) has heen s tu d ie d  very  
l i t t l e ,  i f  we may g e n e ra liz e  from th e  l i t e r a t u r e .  O ther nonhuman prim ate  
sp e c ie s  which have heen s tu d ie d  r a th e r  tho rough ly  a re : th e  o l iv e ,
ham adryas, yellow , and chacma hahoon; th e  rh e su s , Japanese  and h o rn e t 
macaque; lan g u rs; colohus monkeys; how ler monkeys; th e  g o r i l l a ,  chimpan­
z ee s ; gihhons; and o rangu tans. C arpen ter (196^) a f t e r  a  number o f  com­
p a ra t iv e  s tu d ie s  p rov ided  some g e n e ra liz a tio n s  concerning s o c ia l  o rg a n i­
z a t io n  in  nonhuman prim ate  g roups, whereas o th e r  re se a rc h e rs  (Altmann, 
1962,' Bolwig, 1959; C o llia s  & Southwick, 1952; DeVore & Washhum, 19^3; 
H a ll  & DeVore, 19&5; Im an ish i, I 96O; I t a n i ,  1965; J a y , I 965; Kawai, 196O; 
Kawamura, 195&, 1958; Koford, 19^5; K o rtla n d t, 1962; Kummer & K u rt, 1963; 
Simonds, 1965; Zuckerman, 1932a) have tended  g e n e ra lly  to  focus on one to  
th r e e  sp ec ies  fo r  study.
In v e s tig a to rs  o f s o c ia l  o rg a n iz a tio n  in  monkey groups m ainly have 
fo cu sed  on male s o c ia l  s ta tu s  in  th e  group as  o f  m ajor im portance b e ­
l ie v in g  female s o c ia l  s ta tu s  to  he v a r ia b le  and su b tly  d efined ; however, 
Kawai (1958) and Kawamura (1958) have analyzed  fem ale s o c ia l  s ta tu s  in  
n a tu r a l  groups. The l a t t e r  d esc rib ed  a  group o f  29 Japanese  macaques le d  
and  dominated by a  fem ale. L arg e ly , however, s tu d en ts  o f  s o c ia l  o rg a n i­
z a tio n  among monkeys have n o t in v e s t ig a te d  th o se  v a r ia b le s  which determ ine
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s o c ia l  s ta tu s  among fem ales. O bviously, p h y s io lo g ic a l f a c to r s  a re  o f  
some im portance b u t th e  consensus seems to  be t h a t  th e se  a lo n e  do no t 
accoun t f o r  s o c ia l  s ta tu s .  V ario u sly , k in sh ip  t i e s ,  a  s t a t e  o f  e s t r u s ,  
and co n so rt r e la t io n s h ip s  have been suggested  as p o s s ib le  f a c to r s  in f lu ­
encing  th e  fe m a le 's  s ta tu s  in  a  group. Moreover, a lth o u g h  s o c ia l  behav io r 
and v a rio u s  a sp ec ts  o f s o c ia l iz a t io n  have been s tu d ie d  experim en ta lly  
(B e rn s te in , 1962a; B u tle r ,  195^, 1965; Harlow, 1962a, b ,  1965; Mason,
1965; R io p e lle  & R ogers, 1965; Y erkes, I 929 , 1S40), th e re  has been a  
p a u c ity  o f  re sea rc h  concerning s o c ia l  s ta tu s  in  fem ale monkeys o th e r  th an  
th o se  s tu d ie s  which determ ined dominance between two fem ales.
A nalysis  in  th e  la b o ra to ry  is  a  v a lu ab le  and n e ce ssa ry  approach to  
th e  s tu d y  o f  s o c ia l  o rg a n iz a tio n  (Jay , 1965). Obviously v a rio u s  ap­
p ro ach es; v i z . ,  f i e l d ,  la b o ra to ry , and a r t i f i c i a l  c o lo n ie s , a re  w orth­
w h ile  and y ie ld  d a ta  which a re  m utually  supplem ental. A ll o f  th e se  
approaches seem necessa ry  to  th e  a n a ly s is  and u n d ers tan d in g  o f  th e  com­
p l e x i t i e s  o f  s o c ia l  p a t te rn s  in  prim ate  b eh av io r. S p e c if ic a l ly ,  d e ta i le d  
ex p erim en ta l a n a ly s is  i s  e s s e n t ia l  i f  th e  complex f a c to r s  which determ ine 
s o c ia l  b eh av io r a re  to  be ev a lu a ted . In  th e  p re s e n t study  th e  opportu­
n i t y  to  c o n tro l and to  vary  c e r ta in  co n d itio n s  (as  w e ll as to  c o l le c t  
p h y s io lo g ic a l d a ta  by sy stem atic  o b serv a tio n s  which would n o t be p o ss ib le  
under n a tu ra l  c o n d itio n s )  was con sid ered  to  be h ig h ly  advantageous. 
I d e a l ly ,  a  f i e l d  study  o f sp ec io sa  should  be made a lso  in  o rd e r to  check 
o b se rv a tio n s  made in  th e  la b o ra to ry  a g a in s t  th o se  made under n a tu ra l  con­
d i t io n s  .
In  th e  p re se n t study  th e  problem as p e rc e iv e d  was to  observ e , reco rd  
and m easure th e  s o c ia l  in te r a c t io n  among a  number o f  sp ec io sa  fem ales o f  
com parable age and developm ental le v e l .  R epeated o b serv a tio n s  were to
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"be made a t  a  s tan d a rd iz e d  tim e d a ily  over a  p e r io d  o f l4  months, under 
sy s te m a tic a lly  v a r ie d  c o n d itio n s . To extend  A ltm ann's (1962) c h a r a c te r i ­
z a tio n  o f  s o c ia l  in te r a c t io n :  "Who does what to  whom, and in  what o rder?"
an o th er phrase  was added: and under what c o n d itio n s?
The fo u r fem ales o f  th e  o r ig in a l  co lony, n o t p rev io u s ly  caged to g e th ­
e r ,  were to  he in te g ra te d  in  th e  f i r s t  s ta g e  o f  th e  s tu d y  and ob serv atio n s  
made as o u tlin e d  above. The r e l a t i v e  s o c ia l  s ta tu s  o f  each fem ale was in ­
f e r r e d  from th e  number o f  a n o g e n ita l p re s e n ta tio n s  she re c e iv e d  from th e  
o th e r  fem ales r o ta te d  in  a d jo in in g  cages. The hy p o th esis  was th a t  when 
caged to g e th e r  th e  fem ales would e s ta b l i s h  a  l in e a r  s o c ia l  rank  which 
would be a t  l e a s t  p a r t i a l l y  de tenn ined  by ag g re ss iv e  b e h av io r, and th a t  
th e  h ig h e s t rank ing  fem ale would be th e  most a g g re ss iv e , e tc .  A l a t e r  
phase o f  th e  study  concerned th e  in te g ra t io n  o f  two new fem ales in to  th e  
e x is t in g  colony. The r e s u l t in g  changes, i f  any, in  l in e a r  rank ing  e f fe c ­
te d  by th e  a d d it io n a l  fem ales were to  be observed  and reco rded . Cross 
com parisons were to  be made o f  each monkey in  th e  e x is t in g  group r e l a ­
t i v e  to  th e  two new fem ales.
The second purpose o f  th e  s tu d y  was to  v a ry , i f  p o s s ib le ,  th e  s o c ia l  
h ie ra rc h y  which would be e s ta b lis h e d  i f  th e  hy p o th esis  in  re g a rd  to  l in e a r  
rank ing  among fem ales proved c o r r e c t .  V arying th e  h ie ra rc h y  o f  th e  s o c ia l  
o rg a n iz a tio n , and b eh av io r o f  th e  fem ales w ith in  th e  h ie ra rc h y , was to  be 
a ttem p ted  by a d m in is tra tio n  o f  sex  hormones, by a d m in is tra tio n  o f  a  t r a n -  
q u i l iz in g  d rug , and by d isg u is in g  o lfa c to ry  components o f  sex u a l s t im u li  
deno ting  a  s t a t e  o f  e s t r u s .
A t h i r d  a re a  o f  in v e s t ig a t io n  invo lved  sy stem a tic  o b serv a tio n s  o f  th e  
p h y s ic a l p ro p e r t ie s  and c h a r a c te r i s t i c s  o f  each s u b je c t used in  th e  s tu d y . 
D ata were to  be c o l le c te d  on body w eig h t, d e n t i t io n ,  body tem p era tu res .
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tim e o f  o v u la tio n , d u ra tio n  o f m enses, le n g th  o f  m en stru a l c y c le s , len g th  
o f  g e s ta t io n ,  and p h y s ic a l c o r r e la te s  in d ic a t in g  a  s t a t e  o f  e s t r u s .  The 
p h y s ic a l c o r re la te s  to  he in v e s t ig a te d  were: amount and v is c o s i ty  o f
mucus, openness o f  v u lv a , p ro tru s io n  o f  c l i t o r i s ,  co n g estion  and c o lo ra ­
t i o n  o f th e  an o g en ita l reg io n .
CHAÎTER III
METHOD
H isto ry  o f  S u b jec ts
Seven Stum p-Tailed Macaques (Macaca sp e c io sa ) were o b ta in ed .
C h iq u ita  (C) was purchased  from a  fam ily  who o b ta in ed  h e r as an in fa n t .
She was re a re d  w ith  th e  c h ild re n  o f  t h i s  fa m ily , d re ssed  in  c lo th in g , and 
was rep u ted  to  be t o i l e t - t r a i n e d  a lthough  t h i s  beh av io r was n o t in  e v i­
dence on her- a r r iv a l  in  A ugust, 196^. A pparently  C had been b a th ed  and 
perfumed judging from h e r body and h a i r  odor. At t h a t  tim e C p re fe r re d  
th e  company o f humans to  th a t  o f  o th e r  monkeys.
In  December, 196^ , th re e  fem ales and one male sp e c io sa  were p u r­
chased d i r e c t ly  from se v e ra l im p o rte rs . A ll fo u r  sp ec io sa  were i l l  on 
a r r i v a l  and were d iscovered  to  be h e a v ily  in fe s te d  w ith  p a r a s i t e s .  De­
s p i t e  immediate tre a tm e n t one o f th e  fem ales d ied  su b seq u en tly . The o th e r  
anim als su rv ived  and th e  m issing  anim al was re p la c e d . These fo u r  monkeys 
were named: Jackson ( J a ) ,  Mamie (Ma), J o s ie  ( J o ) ,  and Lena (L ), re sp e c ­
t iv e ly .
In  January , I 966 , two young a d u l t ,  p regnan t macaques were o rd e red  to  
supplem ent th e  colony. None o f  th e  o r ig in a l  fo u r fem ales were p regnan t 
as y e t and i t  was f e l t  th a t  th e  male m ight n o t y e t have ach ieved  f e r t i l i t y  
a lthough  he was a p p a ren tly  f u l l y  capab le  o f  co p u la tio n . The a d d it io n a l  
fem ales a r r iv e d  January  28 , 1966, and a lthough  s p e c if ie d  to  be p regnan t
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subsequen tly  proved n o t to  b e . N e v e rth e le s s , th e  a d d it io n a l  anim als p ro ­
v ided  f u r th e r  d a ta  on th e  in te g ra t io n  o f  new members in to  an e s ta b lis h e d  
s o c ia l  h ie ra rch y .
The Macaca sp ec io sa  used  in  th e  s tu d y  ranged in  w eight from 10 .0  to  
18 .8  pounds a t  va rio u s  tim es during  th e  s tu d y . The l a r g e s t  monkey, J a ,  
g a in ed  6 .8  pounds in  a  nine-m onth p e rio d . His decided  growth s p u r t  was 
a t t r i b u t e d  to  th e  p h y s io lo g ic a l changes o f p u b e rty . The fem ales a lso  
in c re a se d  in  w eight during  th e  course  o f  th e  experim ent w ith  th e  excep­
t io n  o f  C, considered  to  be im p rin ted  to  humans, who l o s t  w eight from 
December to  February dropping from 11.5  pounds to  10 .0  pounds. In  gener­
a l ,  however, th e  in c re a se s  were s te a d i ly  upward a lthough  some v a r i a b i l i t y  
was n o ted .
Treatm ent o f Subj e c ts  
The p re lim in a ry  phases o f  th e  s tu d y  c o n s is te d  p r im a ri ly  o f : ( l )
r o ta t in g  th e  fem ales in  in d iv id u a l ,  a d jo in in g  cages so th a t  each monkey 
had equal o p p o rtu n ity  f o r  in te r a c t io n  w ith  th e  o th e r  th r e e ,  (2 ) beg inn ing  
o b se rv a tio n s  o f  th e  in te ra c t io n s  among th e  fo u r  fem ales , (3 ) a llow ing  th e  
experim en ter tim e to  become acq u a in ted  w ith  th e  monkeys in  o rd e r  to  be 
a b le  to  d isce rn  body c o n fig u ra tio n  and in d iv id u a l p h y s ic a l c h a r a c te r i s ­
t i c s ,  and (4) a  p e r io d  o f tim e f o r  th e  experim en ter to  e s ta b l i s h  dominance 
over th e  monkeys (Asakura, 1958)*
Each monkey was handled  every  o th e r  day f o r  purposes o f  r o ta t io n  du r­
ing  th e  p re lim in a ry  phases o f  th e  s tu d y . A d d itio n a l tim e was a l l o t t e d  to  
each anim al approxim ately  th re e  tim es p e r  week. C o lla r  and ch a in  c o n tro l  
was e x e r te d  over each in d iv id u a l as i t  s a t  on th e  ex p e rim en te r 's  la p .
When a  monkey a ttem p ted  to  sp r in g  away o r  to  lunge a t  an o th er monkey, th e  
ch a in  was an e f f e c t iv e  means o f s to p p in g  th e  lunge. H andling and c o n tro l-
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l in g  th e  anim als was considered  e s s e n t ia l  to  c a rry in g  o u t l a t e r  s ta g e s  o f 
th e  study  which in c luded  a d m in is tra tio n  o f drugs  ̂ ta k in g  tem peratu res 
r e c t a l l y ,  and moving th e  anim als from one cage to  an o th er as experim ental 
c o n d itio n s  demanded.
Experim ental Design
A fte r  th e  p re lim in a ry  phase d esc rib ed  above, th e  f i r s t  s tag e  o f  th e  
experim ent involved  th e  in te g ra t io n  o f  a l l  fem ale macaques in  one cage. 
They were in troduced  to  th e  cage s in g ly  a t  hour in te r v a ls  beg inn ing  
w ith  th e  female judged to  be l e a s t  dominant and proceed ing  upward in  rank 
u n t i l  a l l  o r ig in a l  fo u r  fem ales were to g e th e r  in  one cage. Two observ ers  
reco rd ed  th e  in te ra c t io n s  in  a  code (using  A ltm ann's 1962 c h e c k l i s t ,  ad ap t­
ed) f o r  th e  f i r s t  30 minutes w hile  th e  experim en ter d e sc rib ed  th e  observed 
b eh av io r on ta p e . T abu la tions were made o f  a l l  observed  b e h a v io rs , which 
l a t e r  were c a te g o riz e d  as "aggressive", "subm issive", and " f r ie n d ly "  under 
each c o n d itio n . O bservations were made d a ily  over th e  fo llo w in g  44 days 
judged to  be a  s e t t l i n g  p erio d . The n ex t 4o days were a  p e r io d  o f  Enovid 
a d m in is tra tio n  in  which ex ac tly  th e  same o b se rv a tio n , c a te g o r iz a t io n ,  
and ta b u la t io n  procedure was fo llow ed. When t h i s  tre a tm e n t s ta g e  was 
concluded , o b serv a tio n s  were con tinued  in  th e  same manner f o r  an a d d i­
t io n a l  44 days in  o rd e r to  e s ta b l i s h  a  subsequent base l in e  o f  beh av io r.
L a te r , two a d d it io n a l  monkeys (M and S) were in tro d u ced  in  th e  same 
manner as in  th e  in te g ra t io n  o f  th e  o r ig in a l  colony excep t th a t  th e  most 
dominant fem ale (Ma) o f  th e  o r ig in a l  colony was in tro d u ced  f i r s t  to  th e  
new fem ales (who were judged to  be subm issive) and so on downward in  so­
c i a l  ran k . In  th e  second in te g ra t iv e  a ttem p t w ith  newcomers th e  order, 
o f  in tro d u c tio n  was rev e rsed . The l a t t e r  o rd e r was used  so as to  g ive
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th e  l e a s t  dominant monkey, (C) Im prin ted  to  humans, th e  advantage o f  i n t e r ­
a c t in g  w ith  very subm issive monkeys b e fo re  th e  more dominant anim als were 
in tro d u ced . O bservation , c a te g o r iz a t io n , and ta b u la t io n  o f  th e se  d a ta  as 
employed p rev io u s ly  were th e  same.
The method o f  o b se rv a tio n  was to  re c o rd  on a  d a ta  sh ee t "Who does 
what to  whom, and in  what o rd e r?"  (Altmann, 1962) and under what co n d i­
t io n s  s in ce  experim ental co n d itio n s  were v a r ie d  sy s te m a tic a lly . Code 
was used  (see Appendix) in  o rd e r to  re c o rd  ra p id ly  th e  observed i n t e r ­
a c t io n s .  Ten-minute tim e samples were tak en  d a ily  a t  12:00 noon f o r  15 
m onths, from March 15, I 965 , to  June 15 , 1966. Almost a l l  observed 
s o c ia l  in te ra c t io n s  among th e  fem ales were r e a d i ly  c a te g o riz e d  as ag g res­
s iv e ,  subm issive, o r  f r ie n d ly  b ehav io rs  which were th en  ta b u la te d . On 
o c c a s io n s , a d d itio n a l o b se rv a tio n s  were made a t  v arious tim es o f  th e  day 
and o f te n  fo r  lo n g e r pe rio d s  o f  tim e when, f o r  example, one o f  th re e  
s e p a ra te  experim ents was in  p ro g ress  o r  when an unusual s i tu a t io n  d ev el­
oped.
An in v e s t ig a t io n  o f  rep ro d u c tiv e  cy c le s  and a survey  o f sex u a l behav­
i o r  were conducted co n cu rren tly  w ith  th e  above in  o rd e r to  study  th e  e f ­
f e c t s  o f  e s tru s  and m ating on s o c ia l  s ta tu s  among fem ales. (O bservations 
o f  fem ale in te r a c t io n  were made each day p r io r  to  th e  c o l le c t io n  o f  o th e r  
d a ta ) .  Length o f  th e  m enstrual c y c le s , d u ra tio n  o f  b le e d in g , and p h y s ic a l 
c o r r e la te s  a s so c ia te d  w ith  e s tru s  were sy s te m a tic a lly  no ted  and reco rded . 
Time o f o v u la tio n  was e s ta b lis h e d  by d a ily  tem p e ra tu re - tak in g  f o r  n in e  
m onths. When a  fem ale reached  th e  peak o f  e s tru s  she was p laced  w ith  th e  
male f o r  p eriods r a n g in g  from 30 m inutes to  2k h o u rs , when o th e r  co n d i­
t io n s  w arran ted , and two independent o b se rv ers  reco rded  th e  in te r a c t io n  
f o r  th e  f i r s t  15 m inu tes. The m ale ’s d i f f e r e n t i a l  tre a tm e n t o f  th e  ffemales
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was c a r e fu l ly  reco rded . P e r io d ic a l ly ,  th e  male was in tro d u ced  to  th e  t o ­
t a l  group o f fem ales .
In d iv id u a l d iffe re n c e s  in  w e ig h t, s i z e ,  body c o n f ig u ra tio n  and d e n ti­
t io n  were no ted  and reco rded .
The f in a l  s ta g e  o f  th e  s tudy  c o n s is te d  o f  exp erim en ta l m an ipu la tion  
o f  v a r ia b le s  h y p o thesized  as determ inan ts o f  s o c ia l  s ta tu s .  For example, 
e s t r u s  has been re p o r te d  as a  p e rio d  o f  e le v a te d  s ta tu s  f o r  fem ale mon­
k ey s , th u s  Enovid a d m in is tra tio n  c o n tro l le d  th e  e s tr u s  v a r ia b le .  Aggres­
s iv e  b ehav io r was m anipu lated  by Librium  dosage and o lfa c to ry  s t im u li  
den o tin g  a  s t a t e  o f  e s tru s  were b locked  ex p e rim en ta lly . The method used 
f o r  each o f  th e se  experim ents i s  p re sen te d  in  th e  su b se c tio n  devoted to  
each experim ent, r e s p e c t iv e ly ,  in  C hapter VI.
Equipment
The equipment u sed  in  th e  s tu d y  c o n s is te d  o f  a  W ollensak tap e  re c o rd ­
e r  w ith  two microphones perm anently in s t a l l e d  o u td o o rs . Each was p laced  
two f e e t  from th e  cage and seven f e e t  from th e  ground. The dual placem ent 
o f  th e  microphones was spaced and d ire c te d  so as  to  g iv e  d is t r ib u te d  cov­
e rage  o f  the  e n t i r e  cage a re a .
A Y ellow springs te le therm om eter was u sed  f o r  ta k in g  tem p era tu res .
Care o f  Monkeys
H ousing. The fem ale anim als were i n i t i a l l y  housed in  in d iv id u a l ad­
jo in in g  cages, 22" x  30" x  2 2", c o n s tru c te d  o f  l "  x  1-g" welded w ire . The 
m ale monkey was housed in  a  s e p a ra te  cage , 37" % 28" x 40", which was 
p la c e d  approxim ately  e ig h t f e e t  from th e  fem ales . The cages were i n s t a l l ­
ed in s id e  a  la b o ra to ry  in  which th e  tem p era tu re  was k ep t c o n s ta n t a t  78 
deg rees F a h re n h e it, where th e  monkeys rem ained from March I 5 , 19^5, u n t i l
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June 2 , 1965. On June 2 , I 965 , th e  anim als were moved to  la r g e r ,  outdoor 
cages w ith in  a  la rg e  co u rty a rd  surrounded on th re e  s id e s  by th e  w a lls  o f  
th e  P sy ch o lo g ica l C l in ic ,  U n iv e rs ity  o f  Oklahoma, and on th e  fo u r th  s id e  
by an e ig h t fo o t  c h a in - lin k  fen ce .
Three la rg e  cages were used  during  th e  p e rio d  from June 2 , 19^5, to  
June 15 , 1966. Cage I  and Cage I I  m easured 6 ’k" x 1 0 ’ x 4-’8". Cages I  
and I I  were ro o fed  and had la rg e  e n try  v e s t ib u le s  so t h a t  anim als cou ld  
be sw itched  about more e a s i ly  and w ith  le s s  danger o f  escape. A t h i r d  
cage m easuring 5 ' x 10 ’ x 5 ’ was un roofed . Three sm a lle r  cag es , 22” x 
30" X 22" , were used  in s id e  th e  la b o ra to ry  when i t  became n ecessa ry  to  
i s o la t e  monkeys.
A la rg e  wooden box (w ith  a  sm all opening a t  one e n d ), m easuring 19"
X 26" X 23", was p laced  in  each o f  th e  la rg e  cages. Two 2" x  8 "  and two 
1 " X 8 " wooden p la tfo rm s , 8 f e e t  lo n g , were suspended in  one la rg e  cage 
(Cage I I ) ,  two a t  th e  to p  o f  th e  cage a g a in s t  e i th e r  s id e  and two a t  mid­
h e ig h t .  A la rg e  t r e e  lim b was hung ac ro ss  th e  w idth  o f  Cage I .  During 
s e v e re ly  co ld  w eather, each box was su p p lie d  w ith  f r e s h  l i t t e r  d a ily  and 
s e v e ra l  c lean  b u rla p  bags were p la ce d  in  each cage d a i ly ,  u s u a lly  one f o r  
each monkey.
Cages I  and I I  were mounted on cement b locks 2 f e e t  h igh ; th e  cage 
housing  J a  was mounted on b locks 10 inches h igh  above a  co n cre te  b ase . 
Heavy g rav e l was p laced  under th e  o th e r  two cages and d ra inage  d itc h e s  
were dug in  such a  way th a t  w ater d ra in ed  away from th e  cages when th e  
q^uarters were re g u la r ly  hosed down.
Feeding. The b a s ic  d ie t  o f  th e  anim als was a  commercial p roduct^
^P urina  Monkey Chow
27
"designed  to  meet a l l  th e  n u t r i t i o n a l  requ irem en ts o f  monkeys in  one b a l ­
anced food and c o n s is tin g  o f  ground w heat, c o m , a l f a l f a ,  soy bean , su ­
c ro s e , d rie d  skimmed m ilk , b re w er 's  y e a s t ,  and o th e r  v itam in  supplem ents”. 
The monkeys a lso  rece iv ed  f r e s h  f r u i t  an d /o r f r e s h  v eg etab le s  d a ily . After 
th e  macaques were observed ca tch in g  and p a r t i a l l y  e a tin g  sm all b ird s  which 
flew  in to  t h e i r  cages, raw hamburger was o f fe re d  a lso .
During one p e rio d  each anim al was g iven  d a ily  a  sm all g la s s  o f  an 
in s ta n t  b re a k fa s t  d rink^  mixed to  th e  p ro p e r p ro p o rtio n  w ith  w a ter. In  
a d d it io n , each monkey was ad m in is te red  approx im ately  0 .6  cc o f  v itam in
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supplem ent d a ily . Water b o t t l e s  w ith  s to p p e r and s ip p e r  were a tta c h e d  to  
each cage and f i l l e d  as o f te n  as n e ce ssa ry , u s u a lly  ^ to  6 tim es d a ily  
a lthough  during  summer months a d d i t io n a l  rep len ishm en ts  were re q u ire d . 
D uring w in te r months and p a r t i c u la r ly  in  f r e e z in g  w eather, warm, sweetened 
t e a  was o f fe re d  s in ce  th i s  l iq u id  does n o t f re e z e  as ra p id ly  as w ater. 
A lso , h o t, cooked f i e l d  co m  was g iven  th e  anim als during  such w eather.
M edication . When th e  macaques appeared  le th a r g ic ,  developed d ia r ­
rh e a , o r ran  a  tem peratu re  above 103*5 d eg rees , m edications were adm inis­
te r e d  and f e c a l  samples o b ta in ed . The samples were analyzed  f o r  p a ra s i te s  
by a  la b o ra to ry  and th e  n ecessa ry  m ed ica tio n  ad m in is te red  when p a ra s i te s  
were d iscovered . As a  p re c au tio n a ry  measure in  A ugust, 1965, Sabin p o lio  
v acc ine  f o r  th re e  types o f  v im s  es was ad m in is te red  o r a l ly  on a  sugar cube 
to  each anim al. When an anim al was wounded during  in trag ro u p  f ig h t in g ,  
la c e ra t io n s  were t r e a te d  i f  judged to  be s e r io u s .
%'ang
3 p o ly v iso l
CHAPTER IV
AGGRESSION AS A DETERMINANT OF SOCIAL STATUS 
AMONG FEMALE MACAQUES
In  th is  phase o f  th e  p re se n t experim ent th e  h y p o thesis  was th a t  
ag g ress io n  is  a t  l e a s t  one o f  th e  de term inan ts o f  s o c ia l  s ta tu s  among 
fem ale macaques. O ther v a r ia b le s  have been suggested  as in flu en c in g  
s o c ia l  s ta tu s  in  fem ales (C arpen ter, 19^2; Kawai, 1958; Tokuda, I 962) ,  
n e v e r th e le s s , in t r a s p e c i f ic  ag g ressio n  fu n c tio n s  f o r  th e  su rv iv a l o f  
th e  sp ec ie s  (Lorenz, 196k , 1966) and i s  n ecessa ry  in  e s ta b lis h in g  a 
t e r r i t o r y ,  in  s e le c t in g  a  m ate, in  defending a  fam ily , and in  e s ta b ­
l i s h in g  a s o c ia l  rank  o rd e r. The l a t t e r  i s  e s p e c ia l ly  u se fu l to  those  
sp e c ie s  whose young develop and le a m  over a  len g th y  p e rio d  o f tim e 
s in c e  th e  knowledge gained  by experienced  o ld e r  le a d e rs  would seem to  
be o f  g re a t s u rv iv a l va lue  to  th e  group. The fem ale may be an a c t iv e  
p a r t ic ip a n t  in  such v i t a l  su rv iv a l fu n c tio n s . C le a r ly , th e  sp ec io sa  
young le a m  from fem ales as w e ll as m ales.
I t  was a n t ic ip a te d  th a t  th e  i n i t i a l  in te g ra t io n  o f  th e  o r ig in a l  
co lony would be ex trem ely  ag g ress iv e  and perhaps even in ju r io u s  to  th e  
low er s ta tu s  fem ales. The anim als in  th e  p re se n t study  although fa m ila r  
w ith  each o th e r  had n o t been p rev io u s ly  caged to g e th e r  and had only  l im i t ­
ed  in te ra c t io n  up to  th e  f i r s t  experim en tal in te g ra t io n .  F u r th e r , f i g h t ­
ing  i s  more sev ere  where cage space i s  l im ite d  s in c e  t e r r i t o r y  r ig h ts  can-
28
29
n o t  t e  f u l l y  re sp ec te d  and le s s  dominant anim als cannot e a s i ly  escape.
F i r s t  In te g ra t io n
The animals were moved from th e  la b o ra to ry  on th e  Lemmon farm  to  
l a r g e ,  outdoor cages in  th e  co u rty a rd  o f  th e  P sy ch o lo g ica l C lin ic . On 
June  h, 1965,  th e  fem ales were p la ce d  to g e th e r  in  one la rg e  cage f o r  th e  
f i r s t  tim e. In  o rd e r to  p rev en t th e  o th e r  th re e  fem ales from "ganging 
up" on th e  female im p rin ted  to  humans, C was p la ce d  in  th e  cage f i r s t .
Thus C had th e  f i r s t  o p p o rtu n ity  to  e s ta b l i s h  a  t e r r i t o r y .  The o th e r  
fem ales were in tro d u ced  s in g ly  a t  2g hour in te r v a ls  beginn ing  w ith  L 
who appeared  to  be le s s  dominant th an  Ma and J o . The in fe ren ce  about 
s o c ia l  s ta tu s  was based  on observed  in te r a c t io n s  among th e  fem ales w hile  
th e y  were in  ad jo in in g  cages; f o r  example, L p re sen te d  to  bo th  Ma and Jo  
more o f te n  than  th ey  p re sen te d  to  h e r ,  whereas Jo  p re sen te d  most o f te n  to  
Ma. I t  may be n o ted  th a t  C was an ex cep tio n  to  t h i s  behav io r. She p re ­
s e n te d  in fre q u e n tly  and when she d id  p re s e n t ,  she was o f te n  p inched  o r 
ig n o red  in s te a d  o f  re c e iv in g  th e  p o s i t iv e  response  u s u a lly  g iven  th e  
fem ale  who assumes subm issive s t a t u s .  More ag g ress iv e  beh av io r such as 
sw atting, p u l l in g , p in ch ing  and b i t i n g ,  was d ire c te d  tow ard C th an  any o f 
th e  o th e rs  w hile L was second in  th e  amount o f  ag g ress iv e  beh av io r r e ­
c e iv e d  from o th e rs .  A lthough L re c e iv e d  some p o s i t iv e  a t te n t io n  from th e  
o th e r s ,  she was excluded f re q u e n tly  from grooming beh av io r and sex u a l p lay  
betw een Ma and Jo . S ince C alm ost never re c e iv e d  such f r ie n d ly  g e s tu re s , 
sh e  appeared to  be low est in  s ta tu s  and L appeared  to  be th e  n ex t lo w est.
As p lanned, L was in tro d u ced  to  th e  b ig  cage a f t e r  C had occupied i t  
f o r  two days. Two o b serv ers  reco rd ed  th e  in te r a c t io n  on d a ta  sh ee ts  w hile  
th e  experim enter d ic ta te d  a  d e s c r ip t io n  o f  in te r a c t io n  on a  tap e  re c o rd e r . 
Each o b serv er was w e ll-a cq u a in te d  w ith  th e  in d iv id u a l monkeys, knowing
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them hy name and by body c o n fig u ra tio n . I t  was found th a t  th e  o b servers  
independen tly  reached  alm ost com plete agreem ent as to  th e  in te r a c t io n  
observed  when th e  ta p e  was tr a n s c r ib e d  and compared w ith  th e  o th e r  two 
s e t s  o f  d a ta .
C ondition  I
From th e  in te ra c t io n s  between C and L, th e  f i r s t  two fem ales to  be 
in te g ra te d ,  i t  was re a d i ly  ap paren t th a t  L was th e  dominant monkey. Dur­
ing  th e  f i r s t  t h i r t y  m inutes to g e th e r ,  L d isp lay ed  31 d i f f e r e n t  behav io rs
* r- -
tow ard C which were id e n t i f i a b le  as a g g re ss iv e , such as lu n g in g , ch asin g , 
b i t i n g ,  and th re a te n in g  v o c a l iz a t io n s ,  whereas C d isp lay ed  on ly  one such 
b e h av io r . F u r th e r L never d isp lay ed  subm issive beh av io r tow ard C; con­
v e r s e ly ,  C d isp lay ed  k2 subm issive behav io rs  in c lu d in g  running  from , mov­
in g  away from, whimpering, s h r ie k in g , p ac in g , and bouncing in  a g i ta t io n .  
Thus, from e i th e r  ta b u la t io n  o f  a g g re ss iv e  b eh av io r o r  o f  subm issive be­
h a v io r  d isp lay ed  in  th e  in te r a c t io n ,  th e re  can be l i t t l e  doubt th a t  L is  
dominant over C. Table 1 p re se n ts  a  ta b u la t io n  o f  in te r a c t io n s  during  th e  
th re e  co n d itio n s  o f  th e  o r ig in a l  in te g ra t io n .
C ondition  I I
Jo  was in tro d u ced  to  th e  cage c o n ta in in g  C and L. T ab u la tio n s  o f  th e  
f i r s t  30 m inutes o f  in te r a c t io n  a re  shown in  Table 1. I t  may be no ted  
t h a t  a l l  ag g ress iv e  beh av io r observed  was d ire c te d  tow ard C, w hile  a l l  
f r ie n d ly  behav io r was d ire c te d  e i th e r  from L tow ard Jo  (12) o r  from Jo
tow ard L (5 ) w ith  L more h ig h ly  m otiva ted  tow ard e l i c i t i n g  p o s i t iv e  r e -
/
sponse from Jo . L groomed Jo  fo r  len g th y  p e rio d s  o f  tim e , fo llow ed  h e r  
a b o u t, and lipsm acked tow ard h e r .  Table 2 shows th e  in s t ig a to r  monkey 
and r e c ip ie n t  monkey o f  each b eh av io r.
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I t  may be no ted  th a t  th e  b eh av io r observed  between L and C in  Condi» 
t io n  I  (Table l )  v a r ie d  co n sid e rab ly  w ith  th e  a d d itio n  o f  an o ther monkey, 
Jo>, under C ondition I I  (Table l ) .  A com parison o f  ag g ress iv e  behav io r 
m an ife s ted  by L under each co n d itio n  (Table 3 ) shows th a t  L dropped from 
31 ag g re ss iv e  a c ts  when alone w ith  C to  7 ag g ress iv e  a c ts  upon th e  add i­
t i o n  o f  an o th er s t i l l  h ig h e r - s ta tu s  monkey.
When th e  fo u r th  monkey (Ma) was added to  th e  group o f th re e  (under 
C o n d itio n  I I I ) ,  L th en  e x h ib ite d  27 ag g re ss iv e  b eh av io rs . J o 's  ag g res­
s iv e  b eh av io r changed from 3 (when w ith  L and C) to  46 when an o th er monkey 
o f  h ig h e r  rank was added. These decided  changes in  beh av io r as r e la te d  to  
th e  number o f  monkeys in  th e  cage seem to  in d ic a te  th a t  s o c ia l  dominance 
in te r a c t io n s  a re  q u ite  complex and vary  r e l a t i v e  to  th e  s ta tu s  o f  th e  in ­
d iv id u a l anim als in  th e  cage a t  any s p e c i f ic  tim e.
C ondition  I I I
At 5:00 p .m ., Ma was in tro d u ced  to  th e  cage co n ta in in g  th e  o th e r  
th r e e  fem ales. Since th e  in te r a c t io n  o c cu rrin g  during t h i s  30 m inute 
o b se rv a tio n  seemed in  f a c t  to  determ ine a l l  fo llow ing  in te ra c t io n s  among 
th e  sp ec io sa  fem ales th roughou t th e  n ex t l4  m onths, a  verbatim  account 
( t r a n s c r ib e d  from ta p e  and t r a n s la t e d  from th e  code) w i l l  be inc luded . 
In te r a c t io n s  o f  course became more complex as th e  number o f  monkeys in ­
v o lv ed  in  th e  in te r a c t io n  in c reased . The account o f  o b serv a tio n s  ob­
ta in e d  under C ondition  I I I  fo llo w s:
C whimpers re p e a te d ly  as th e  experim en ter draws n ear w ith  Ma in  h e r 
arm s. Jo  c a l l s  to  E in s i s t e n t ly  and lo u d ly . C con tinues whimpering. L 
v o ic e  th re a te n s  tow ard C. C whimpers ag a in  as Ma i s  pu t in  th e  cage. Jo  
s t a r t s  tow ard Ma. Ma s t a r t s  tow ard Jo . L chases C, much th re a te n in g  vo­
c a l i z a t io n .  Jo  jo in s  L in  chasing  C. L b i t e s  C around head w hile  Jo 
b i t e s  th e  le g . Jo  and L s t a r t  tow ard Ma. Jo  and Ma go in to  a  v e n tra l  
embrace w hile L hugs Ma from th e  back. Much loud v o c a liz a tio n  during  th e
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Table 1
Tabulation of Observed Behavior in Original 
Integration of Females
Condition I
Monkey Aggressive Submissive Friendly
Chiquita 1 42 0




Monkey Aggressive Submissive Friendly
Chiquita 0 25 0
Lena 7 1 12
Josie 3 0 5
Mamie
Condition III* .
Monkpy Aggressive Submissive Friendly
Chiquita 0 24 0
Lena 27 20 24
Josie 46 l6 23
Mamie 89 1 20
*Chiqaita hid after 10 minutes, thus escaped much aggression «
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Table 2
Analysis of Table 1 Condition II Showing Monkey 
Instigator and Recipient of Each Behavior
Instigator Aggressive Behavior 
Recipient
Chiquita Lena Josie
Chiquita - 0 0
Lena 7 - 0
Josie 3 0 -
Instigator Friendly Behavior 
Recipient
Chiquita Lena Josie
Chiquita - 0 0
Lena 0 - 12
Josie 0 5 -
Instigator Submissive Behavior 
Recipient
Chiquita Lena Josie
Chiquita - 9 8
Lena 0 - 1
Josie 0 0 -
3̂ J-
Table 3
Aggressive Behaviors as Related to 
Number of Monkeys in Cage
Instigator No Extra Extra
Chiquita 1 0
Lena 31 7
Extrà - Chiquita and Lena with Josie added




Extra - Chiquita, Lena, Josie with Mamie added
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Table 4
Tabulation of Interactions During 









"Chiquita 21 31 23 75
Lena 70 50 53 173
Josie 125 26 69 220
Mamie 2 m 264
Total 371 109 252 732
*Chiq,uita in small cage inside large cage where she could threaten 
without fear of reprisal.
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c la sp in g  and hugging, lipsm acking  a t  each o th e r . L beg ins to  groom Jo . C 
seems very  a g i ta te d ,  paces f a s t e r  and f a s t e r  during  th e  n o is e , whimpers 
lo u d ly , lim ping as she paces.
C’s t a i l  is  b le ed in g , she u t t e r s  s h r i l l  c ry , moves to  f a r  end o f  cage, 
co n tin u es  pacing . L grooms Jo  w hile  Jo  grooms L. Sudden loud  s h r ie k in g , 
w ild  scram ble w ith  v o c ife ro u s  th r e a t  v o c a liz a tio n s  w ith  a l l  fem ales chas­
in g  C v ig o ro u sly . S h riek in g  and sq u ea lin g  co n tin u e  as a l l  th re e  t r y  to  
b i t e  C. C is  b le ed in g , drops o f  b lood  on f lo o r  o f  cage. (At t h i s  p o in t 
n o t a l l  th e  in te ra c t io n  was reco rd ed  as th e  E 's  were try in g  to  determ ine 
th e  f u l l  e x te n t o f  C’s in ju r ie s  and to  decide w hether to  remove h e r  from 
th e  c a g e .)  Ma, J o ,  and L a re  a l l  b i t in g  and p u l l in g  a t  C. The v o c a liz a ­
t io n s  a re  o f  such volume and in te n s i ty  as to  drown o u t th e  E 's  v o ice  on
th e  ta p e . C breaks away, runs w ith  Ma a f t e r  h e r . Ma g ives C a  vo ice
th r e a t  and slow s. C in  f a r  c o m e r beg ins to  pace w hile  Ma moves c lo s e r  
and b i te s  her t a i l .  Jo and L jo in  Ma and a ls o  b i t e  C around a n o g e n ita l 
a re a . L b i te s  C’s hand. Ma b i t e s  h e r  a g a in , C p u l l s  away and ru n s  ra p ­
id ly .  Ma and Jo  vo ice  t h r e a t  h e r . Ma chases C. L and Jo  a re  c lo se  t o ­
g e th e r ,  L mounts Jo . M chases C as C ru n s . A ll th re e  a f t e r  C, C runs 
r a p id ly .  Jo  and L to g e th e r ,  sometimes a f t e r  Ma. Ma a f t e r  C. C lunges 
away. L and Jo c la sp  each o th e r ,  lip sm ack , grim ace. Ma chases C. Jo 
fo llo w s , C runs. Jo  and L s to p . Jo  grooms L. Ma i s  o p p o s ite , looks a t  
C, s t a r t s  toward h e r ,  and v o ice  th re a te n s .  C s h r ie k s . Ma a f t e r  L now, L 
grooms Ma, lipsm acks. L vo ice th re a te n s  C. C paces very  a g i ta te d ly .  Ma 
v o ice  th re a te n s  C, L and Jo  chase Ma from th e  m id-high p la tfo rm . Ma 
chases C as C runs. L moves tow ard Ma. Jo fo llo w s . L c lu tc h es  J o ’s b u t­
to c k s , Ma bounds a f t e r  C. C ru n s . L moves tow ard Ma, Ma moves tow ard 
C. C t r i e s  to  g e t ou t o f  th e  cage. L mounts Jo ,
Ma drops down from p la tfo rm  tow ard C. Jo  and L move to  box, on down­
ward and chase Ma, Jo a f t e r  Ma v ig o ro u s ly . Ma a tta c k s  C. Jo  im m ediately 
jo in s  in  a tta c k  on C and b i t e s  h e r  on th e  e a r ,  C e scap es , Jo  and L run
a f t e r  C, b i t e  again . Jo  hangs onto C and je rk s  a t  h e r , L moves to  Ma,
Jo  moves to  L. L and Ma appear very  e x c ite d , each in sp e c ts  and manipulates
g e n i t a l i a  o f  th e  o th e r , Jo  moves to  them and g e ts  in  betw een. L mounts
J o ,  dism ounts, l ic k s  a t  J o ’s a n o g e n ita l a re a ,  moves to  Ma. Jo  fo llo w s .
Ma runs to  C, b i te s  h e r . C runs in to  box w ith  Ma chasin g  a l l  th e  way. L 
jo in s  ch ase , th en  moves tow ard Jo . Jo  c lu tc h e s  L, L hugs Jo . Ma looks
tow ard C and vo ice  th re a te n s .  Ma c o m ers  L, lipsm ack and grim ace. L
g iv es  Ma a  d i r e c t  s t a r e ,  and makes one grab  a t  Ma, th en  moves to  box. Ma 
ru n s  a f t e r  L, th ey  go in to  a  v e n tra l  embrace. Jo  moves to  them and t r i e s  
t o  g e t in  between. L th en  c la sp s  Jo . L p re s e n ts  to  Ma. Ma c la sp s  and 
l i c k s  g e n i ta l  reg io n ; Ma beg ins to  n ib b le  a t  th e  a re a  as b o th  appear to  
g e t  more ex c ited , L c la sp s  Ma’s le g  w ith  h e r  hand reach in g  back . Jo  goes
to  them. Ma leaves L, goes to  Jo . L moves to  Jo . Jo  p re se n ts  to  L. L-
grooms h e r  back and b u tto c k s , some l ic k in g . L mounts J o ,  dism ounts, r e ­
m ounts, rubs h e r g e n i ta l i a  a long  J o ’s a n o g e n ita l re g io n  and on up back. 
Much e x c ite d  v o c a liz a tio n , L dism ounts, remounts as Ma comes to  them. L 
dism ounts,
L in to  box, Jo  fo llo w s. Ma th a n  fo llow s th e  two o f  them, L moves to  
Ma, Ma has t e e th  marks on h e r  l i p .  Ma tow ard L, Jo  tow ard Ma. L c lu tc h ­
es  a t  J o ,  v e n tra l  embrace, lipsm ack , th en  L vo ice  th re a te n s  Ma. Jo  p re ­
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s e n ts  to  L. They go to  hox and p eer in  a t  C. L moves to  Ma, c la sp s  h e r 
from beh in d , tu rn s  to  Jo and grooms. L p re se n ts  to  J o ,  moves to  Ma. Ma 
le a v e s . Jo  p re sen ts  to  L. Jo  in to  box, L fo llo w s . Ma w atches, moves to  
box and t r i e s  to  g e t in . Jo  reaches o u t and pushes Ma back. L o u t ,  Jo 
fo llo w s . Ma mounts L, down and n ib b le s  a t  a n o g e n ita l re g io n , Jo  o u t and 
g e ts  between them. Jo  and Ma hug. L moves n e a r ,  Jo  mounts L. Ma l ic k s  
and chews a t  L ’s t a i l .  Ma l i c k s  a t  Jo . L le a v e s , moves tow ard C. Ma 
mounts Jo . L c a l l s .  Ma moves tow ard h e r ,  L ru n s . Jo  mounts Ma, c la s p s . 
Ma moves from Jo to  L, L mounts Ma. Ma c la sp s  L w ith  hand. Ma mounts 
J o ,  p re sse s  h e r g e n i t a l i a  to  J o ,  v o c a liz a t io n . Jo  p re s e n ts  to  Ma, Ma 
mounts again  c la sp in g  h e r c lo se . L w atches, moves away as th e y  move 
tow ard h e r . L p re sen ts  as Ma comes c lo s e ,  îfe mounts and tu rn s  so th a t  
h e r  fa ce  i s  on L 's  a n o g e n ita l a re a  w hile  L 's  fa c e  i s  p re s se d  a g a in s t  
M a's an o g en ita l a re a . Much p re s s in g  a g a in s t and v o c a liz a t io n . Jo  moves 
n e a r ,  L runs. Jo  goes to  L and c la sp s  h e r from b eh in d , mouths L 's  gen­
i t a l i a .  L p re sen ts  to  Ma, Ma m ounts, makes s e v e ra l  p e lv ic  t h r u s t s .  Jo  
moves to  them. L runs. Ma mounts Jo  b r i e f l y ,  le a v e s . Jo  moves to  Ma,
L fo llo w s , sudden f ig h t  e ru p ts . Jo  and Ma tu s s le  w ith  Ma b i t in g  J o . L 
in to  box , Jo  fo llo w s, comes ou t w ith  L, th re a te n s  Ma. Ma in to  box, comes 
o u t and grabs L. ' L ru n s . "Ma's to p s  chase to  mount Jo . L jumps down and 
away w hile  watching o th e r  two, looks a t  C, looks back a t  Ma and Jo . Ma 
rem ounts Jo . Ma in to  box and o u t , mounts L when she p re s e n ts .  Jo  ou t 
and vo ice  th re a te n s  L. Jo  p re se n ts  to  Ma, Ma hugs J o ,  L w atches. Jo  and 
Ma in to  box. Ma pushes L back when she t r i e s  to  e n te r ,  v o ice  th re a te n s .
Jo  lunges a t  L. L ru n s . Ma mounts J o ,  d ism ounts, Jo  p re s e n ts .  Ma r e ­
m ounts. Ma moves to  L, L ru n s . Jo  to  w ater. Ma pushes L o f f  p la tfo rm . 
Ma mounts Jo . L bounds o v e r, Jo  vo ice  th re a te n s  L. Jo  p re s e n ts  to  Ma.
Ma c la s p s ,  bo th  in to  box. L t r i e s  to  e n te r .  Ma throw s h e r  o u t. Ma 
chases L. Jo  fo llow s and th re a te n s  L. Ma back to  J o ,  th e n  mounts L.
Jo  th re a te n s .  Ma mounts Jo . L moves away, s ta r e s  a t  them and lipsm acks. 
J o  ag a in  th re a te n s  L. Ma and Jo  in to  box. L t r i e s  to  g e t in . Out o f  
b o x . Ma grabs a t  Jo . Jo  p re s e n ts .  Ma mounts. Less v o c a liz a t io n  now, 
much q u ie te r .  Jo  g ives a  s h r i l l  c ry . Ma goes to  h e r  and sw ats h e r  w ith  
hand , p inches h e r fa c e . Jo  p u l ls  and grabs a t  M a's le g . Jo  th re a te n s  
Ma. Ma fo rce s  Jo  in to  p re s e n ta t io n  p o s i t io n ,  m ounts, th e n  moves to  L.
Ma chases Jo , Jo p re s e n ts .  Ma mounts. Ma chases Jo . Jo  ru n s . Ma b i te s  
J o ,  Ma in to  box w ith  L. Jo  vo ice  th re a te n s  in to  box. Ma o u t and pushes 
Jo  down. Ma chases J o , grabs h e r  by th e  h a i r  on h e r  head , m ounts, d i s ­
m ounts. Jo  p re s e n ts .  Ma mounts. Ma back in to  box. Jo  p ee rs  i n ,  vo ice  
t h r e a t s .  Ma th re a te n s  Jo . Ma leap s  o u t, lunges a f t e r  Jo . Jo  ru n s . Ma 
away and back in to  box. Ma o u t ,  chases J o , g rabs a t  h e r . Jo  p re s e n ts .
Ma m ounts, and le a v e s . Jo  jumps in to  box. Ma in to  box and to s s e s  Jo  
o u t .  Ma b i te s  Jo . Jo  p re s e n ts .  Ma mounts. Jo  c a l l s  i n s i s t e n t l y ,  looks 
in to  y a rd , in to  box. Ma ap p ears . Jo  lip sm acks. Ma to  J o ,  pushes Jo  o f f  
u n t i l  she f a l l s .  Ma to  J o ,  m ounts. Ma le a v e s , Jo  fo llo w s . Jo  vo ice  
th r e a te n s  in to  box. Ma o u t and chases J o , th e n  back in . Jo  s i t s  and 
s t a r e s  a t  box. Ma s t ic k s  head o u t ,  g rim aces, th re a te n s  J o .  Ma walks 
tow ard J o ,  Jo  p re s e n ts .  Ma m ounts, le av es  to  go in to  box. Jo  fo llo w s , 
g e ts  on to p  o f  box, and th re a te n s  in to  box. Ma o u t , chases and b i t e s  
J o .  Jo  ru n s . Ma catches h e r ,  p u l ls  Jo  in to  p re s e n ta t io n  p o s i t io n ,  chews 
a t  a re a  (no b i te s  v i s i b l e ) ,  ^  to  box, Jo  fo llo w s . Ma pushes h e r ,  th en  
lunges a t  h e r . Jo  moves away. Ma b i t e s  h e r  own fo o t .  Ma s t a r t s  to  box.
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Jo  p re s e n ts . Ma mounts. Ma grabs a t  J o ,  b i te s  and p inches h e r ,  b u t no 
v i s ib le  te e th  marks. L comes o u t. Ma goes to  L. Jo  th re a te n s  L, p re ­
s e n ts  to  Ma. Ma mounts, then  back to  L. 5:30 p.m.
The in te ra c t io n s  o f th e  fem ales as they  b a t t l e  f o r  s ta tu s  o r  domi- 
namce appeared to  be q u ite  complex. F req u en tly , i t  vas d i f f i c u l t  to  p in ­
p o in t th e  cau sa l fa c to rs  which s tim u la te d  o r  evoked s p e c if ic  b eh av io rs . 
S ev e ra l f a c to rs  p robab ly  c o n tr ib u te d  to  in te n s i f ie d  a g g re ss iv e  i n t e r ­
a c tio n s  among th e se  fem ales; they  were n o t a  n a tu ra l  group and had no t 
been p rev io u s ly  caged to g e th e r ,  th u s  t e r r i t o r i a l i t y  and s o c ia l  rank had 
to  be e s ta b lis h e d  ra p id ly . F u r th e r , th e re  was l i t t l e  o p p o rtu n ity  fo r  
l e s s e r  s ta tu s  fem ales to  f l e e  and escape more dominant fem ales in  th e  cage 
a lthough  C b id  in  th e  box a f t e r  th e  f i r s t  10 m inutes o f  in te r a c t io n .  Since 
th e  monkey im prin ted  to  humans (C) seemed n o t to  supply  th e  a p p ro p ria te  
communicative s ig n a ls  to  in d ic a te  th a t  she understood  h e r own s ta tu s  in  
r e l a t io n  to  o th e rs  in  th e  colony she undoubtedly evoked co n sid e rab le  
a g g ress iv e  b eh av io r during  th e  e a r ly  phases o f  in te g ra t io n .  C le a r ly , th e  
most ag g ress iv e  monkey in  th e  in te r a c t io n  re p o rte d  above d isp lay ed  th e  
l e a s t  number o f subm issive b e h av io rs , a lso . See T able 1. The fem ale des­
ig n a te d  as number one in  s o c ia l  s t a t u s .  Ma, as in fe r r e d  by th e  number o f 
p re s e n ta tio n s  to  h e r by o th e r  fem ales w hile  in  th e  in d iv id u a l cage s i tu a ­
t i o n ,  was observed in  89 ag g ress iv e  a c ts .  On th e  o th e r  hand only  one 
d e fin a b le  subm issive behav io r occu rred  when Ma ran  from L and Jo  as they  
chased  h e r s im u ltan eo u sly . Ma's u su a l p a t te r n  when a tta c k e d  th e r e a f te r  
was to  s t a r t  ag g ress iv e  behav io r tow ard C and th u s  seemed to  "d isp lac e "  
b o th  L and J o 's  a t te n tio n s  tow ard C in s te a d  o f  tow ard h e r s e l f .  The tu rn ­
ing  p o in t in  th e  in te r a c t io n  seemed to  be when L p re se n te d  to  Ma. I t  may 
be no ted  a lso  th a t  a  few moments l a t e r  Ma b a t t l e d  w ith  Jo  u n t i l  Jo  f in a l ly  
p re se n te d . During th e  subsequent p e rio d  o f th e  experim ent and in  a l l  en-
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su in g  in te ra c t io n s  w ith  th e  o th e r th re e  fem ales, Ma was never so h a rd -p u t 
to  e s ta b l i s h  dominance and th u s  to  m ain ta in  h e r s ta tu s  in  th e  colony. She 
was n o t fo rce d  to  b a t t l e  con tinuously  f o r  th e  f i r s t  p o s i t io n  and in  f a c t  
h e r  a g g re ss iv e  b eh av io r a fte rw ard  o f te n  c o n s is te d  on ly  o f  a  d i r e c t  s t a r e ,  
m ounting, o r  sim ply a  th r e a t  v o c a liz a tio n . She lunged , chased , b i t  and 
c u ffe d , however, when th e  o th e r  fem ales d id  n o t respond w ith  th e  p roper 
s ig n a ls  to  in d ic a te  th ey  regarded  h e r as number one in  th e  group. Ma's 
s ta tu s  seemed r e l a t i v e ly  secu re  in  th a t  a l l  fem ales tended  to  accep t h e r 
as dominant over them a f t e r  an i n i t i a l  30-niinute b a t t l e  in  th e  f i r s t  in t e ­
g ra t io n . A s e t t l i n g  p e rio d  la s t in g  approxim ately  a  week was observed.
G enerally , L and Jo  d isp layed  very  l i t t l e  v ic io u s ly  ag g ress iv e  behav­
io r  tow ard Ma a f t e r  t h i s  f i r s t  encounter and a l l  ag g ress io n  tow ard Ma de­
c re a sed  over tim e . L a te r , on th o se  occasions when Jo  o r  L overstepped  
t h e i r  own p o s it io n s  in  th e  h ie ra rc h y . Ma r a th e r  q u ick ly  s e t t l e d  th e  m a tte r 
w ith  a  d i r e c t  s t a r e ,  a  th r e a t  v o c a liz a t io n , a  s lack -jaw  th r e a t ,  o r  in f r e ­
q u en tly  a  chase an d /o r a  b i t e  to  th e  o ffen d e r. Thus, i t  would seem th a t  
Ma a c tu a l ly  e s ta b lis h e d  h e r p o s it io n  during  th e  f i r s t  encounter and s t a b i ­
l i z e d  h e r  p o s i t io n  w ith in  approxim ately  a  week. Once th e  h ie ra rc h y  was 
e s ta b l is h e d  th e re  was no a p p rec iab le  change. By any o f  th e  th re e  measures 
th o u g h t to  in d ic a te  s o c ia l  dominance, ( l )  most a g g re ss iv e , (2) l e a s t  sub­
m is s iv e , o r  (3 ) f i r s t  in  fo o d -tak in g  t e s t s .  Ma i s  c le a r ly  th e  number one 
monkey in  th e  h ie ra rc h y  during  th e  f i r s t  encoun ter.
As re p o r te d  in  Table 1 , Jo  d isp lay ed  th e  second la r g e s t  number o f  
ag g re ss iv e  beh av io rs  w ith  L t h i r d  and C (w ith  no ag g ress iv e  beh av io r) 
fo u r th .  C in  h e r w ithdraw al as a  com petito r f o r  a p o s i t io n  in  th e  h ie r ­
archy  l e f t  th e  r e a l  b a t t l e  to  ta k e  p lace  among Ma, J o ,  and L.
Under each experim en tal c o n d itio n , food was o ffe re d  a f t e r  th e  30-
ko
m inu te  o b se rv a tio n  p e rio d  was com pleted. In  each case  th e  monkey mani­
f e s t in g  th e  most ag g ress iv e  beh av io r took  food f i r s t .  Under th e  f i r s t  
c o n d it io n , L a lone took food. Under th e  second c o n d itio n , Jo  took  food 
f i r s t ,  L to o k  food second, and C was n o t a llow ed  to  ta k e  food. Under th e  
t h i r d  c o n d itio n . Ma took food f i r s t ,  Jo  was second ta k in g  fo u r  p ie ce s  o f  
fo o d , and L d id  n o t tak e  food o r  even look a t  i t  u n t i l  Jo  moved away from 
th e  v ic in i ty .  C d id  no t even approach th e  food.
T h e re fo re , judging from th re e  d i f f e r e n t  m easures o f  beh av io r ob­
se rv ed ; ag g re ss io n , subm ission , and fo o d - ta k in g , i t  i s  obvious t h a t  th e  
e a r l i e r  in fe re n c e  concerning s o c ia l  s ta tu s  among th e  fo u r  fem ales was 
c o r r e c t .  They ranked in  t h i s  o rd e r: Ma, J o ,  L, and C. These fin d in g s
su p p o rt th e  hypo thesis  t h a t  fem ales e s ta b l i s h  a  l i n e a r  rank ing  in  s o c ia l  
o rg a n iz a tio n . F u r th e r , in  t h i s  c a se , once th e  h ie ra rc h y  was e s ta b lis h e d  
i t  was q u ite  s ta b le .  The only  ex cep tio n  to  th e  s ta tu s  fin d in g s  occu rred  
u n d er C ond ition  I I  where L d isp lay ed  more a g g re ss iv e  beh av io r tow ard C 
th a n  Jo  d id . Under C ondition I I I ,  Jo  i s  c l e a r ly  more ag g re ss iv e  th an  L 
and t h i s  may be due in  p a r t  to  th e  in f lu e n c e  o f  Ifa, who l a t e r  appeared to  
p r o te c t  Jo  and even when " c h a s tis in g "  h e r  appeared  to  "p lay  b i t e "  w ith  
l e s s  v ig o r  so t h a t  no te e th  marks were v i s ib le  n o r any sev ere  wounds in ­
f l i c t e d .  A lso under C ondition  I I  i t  may be n o ted  th a t  L d isp lay ed  more 
f r ie n d ly  b eh av io r tow ard Jo  th a n  Jo  d isp la y ed  tow ard L. Thus L appeared 
to  be "cu rry in g  favo r"  w ith  Jo  by grooming h e r  f o r  len g th y  p erio d s o f  
tim e w h ile  Jo  sim ply s a t  slumped over.
I t  was necessa ry  due to  h e r  in ju r ie s  to  remove C from th e  cage fo r  
s e v e ra l  days w hile h e r  wounds h ea led ; however, she was p laced  in  a  sm alle r 
cage which ad jo in ed  th e  la rg e  cage on one s id e .  When th e  E a ttem pted  to  
p la c e  h e r  back in  th e  cage a f t e r  h e r  wounds h e a le d , she im m ediately became
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th e  fo c a l  p o in t o f  a  v ic io u s  a t ta c k  by everyone. I t  was decided to  keep 
h e r  n e a r th e  o th e r  monkeys, b u t to  p ro te c t  h e r  to  a  la rg e  e x te n t from 
t h e i r  agg ress iv e  beh av io r. The problem was so lv ed  by p la c in g  a  sm all cage 
in s id e  th e  la rg e  cage, a tta c h in g  i t  in to  th e  c o m er o f  th e  la rg e r  cage. 
This p rov ided  p ro te c tio n  from a t ta c k  on two s id e s ;  however, C m an ifested  
extrem e an x ie ty  in  th e  s i tu a t io n  (cowering in  th e  f a r  c o m e r , sh r ie k in g , 
suck ing  th e  sk in  o f  h e r  arm). The to p  o f h e r  cage th e n  was covered w ith  
a m eta l sh ee t so th a t  she cou ld  n o t be th re a te n e d  from above, and one s id e  
o f  th e  cage was covered w ith  a  very  f in e  sc reen in g  which d id  n o t perm it 
th e  o th e r  fem ales to  reach  in to  C 's  cage. This l e f t  one s id e  only  exposed 
th rough  which any t a c t i l e  in te r a c t io n  cou ld  o ccu r. This s i tu a t io n  a f fo rd ­
ed  C an o p p o rtu n ity  to  l iv e  c lo se  enough to  th e  o th e r  monkeys to  observe 
t h e i r  behav io r and perhaps to  le a m  some monkey "cues". The design  a lso  
allow ed  o p p o rtu n ity  f o r  in te r a c t io n ,  a lthough  such was r a r e  except fo r  
a g g re ss iv e  th r e a t  v o c a liz a tio n s  d ire c te d  tow ard C. The hope was th a t  she 
would le a m  th e  " c o rre c t"  monkey responses and e v e n tu a lly  become an in t e ­
g ra te d  member o f  th e  colony.
P e r io d ic a l ly ,  th e  E a ttem p ted  to  "teach" C c e r ta in  re sp o n ses , p a r t i c ­
u l a r l y ,  th e  s ig n a l  which a p p a ren tly  in d ic a te s  accep tance  o f  an o th er monkey 
as  dom inant, i . e . ,  p re s e n tin g . D esp ite  re p e a te d  e f f o r t s  in  t h i s  d ire c t io n , 
C’s perform ance was sp o rad ic  during  th e  d u ra tio n  o f  th e  s tu d y . From th e  
in te r a c t io n s  reco rd ed  during  th e  f i r s t  in te g ra t io n  o f  th e  group, i t  appears 
l i k e l y  th a t  im p rin tin g  e f f e c t s  (C to  humans) p rev en ted  C from g iv in g  o r  
respond ing  to  b ehav io rs  which f a c i l i t a t e  co o p era tio n  w ith in  a  s o c ia l  group 
o f  nonhuman p rim ate s . The e a r ly  h is to r y  in d ic a te s  th a t  C was removed from 
h e r  m other and th e  group a t  a  young age and , th e r e f o r e ,  lack ed  o p p o rtu n i­
t i e s  f o r  le a m in g  th o se  b ehav io rs  which a re  e s s e n t ia l  to  s u rv iv a l in  th e
h2
w llà s .
The im prin ting  v a r ia b le  cannot be c o n tro lle d  in  th e  p re se n t study  
s in c e  im p rin tin g  has a lre ad y  o ccu rred . N e v erth e le ss , i t  i s  co n sidered  o f  
some im portance to  determ ine how C 's  behav io r d i f f e r s  from th o se  fem ales 
whose experiences during th e  e a r ly ,  c r i t i c a l  p e rio d s  were w ith in  th e  mon­
key group.
S e t t l in g  P erio d
A fte r  th e  f i r s t  in te g ra t io n  o f  th e  fem ale sp e c io sa , 10-m inute o b ser­
v a tio n s  were made and reco rded  d a ily  a t  approxim ately  12:00 noon, p lu s  o r  
minus 30 m inutes on o cca s io n s , fo r  a  p e r io d  o f  4 -̂ days, from June 5 , 1965, 
to  J u ly  18 , 1965, a t  which tim e an o th er phase o f  th e  experim ent began.
The observed behav io r was c a te g o riz e d  under th re e  head ings: Aggres­
s iv e ,  Subm issive o r F rien d ly  b eh av io r. The beh av io rs  inc luded  in  each 
ca teg o ry  a re  o u tlin e d  in  th e  appendix. Some n o n -so c ia l behav io rs  d id  n o t 
f a l l  w ith in  th e se  d e fin ab le  c a te g o rie s  and were n o t inc lu d ed  in  th e  ta b u ­
la t io n .
The p e rio d  o f tim e d i r e c t ly  a f t e r  th e  f i r s t  in te g ra t io n  was judged 
to  be a  s e t t l i n g  phase in  which each anim al determ ined i t s  own s o c ia l  
s ta tu s  in  th e  h ie ra rch y  as w e ll as a l l  th e  o th e r  fem ales ' p o s it io n s  w ith ­
in  th e  s o c ia l  s t ru c tu re .  Table 4 shows th a t  th e  l in e a r  h ie ra rc h y  which 
was e s ta b lis h e d  during th e  i n i t i a l  in te g ra t io n  was m ain ta ined  over th e  
fo llo w in g  kk days as evidenced by number o f  ag g ress iv e  b ehav io rs  observed 
in  a  s t r a ig h t - l i n e  from th e  number one monkey down to  number fo u r . The 
re v e rs e  o rd e r was ta b u la te d  fo r  number o f  subm issive b ehav io rs  w ith  th e  
e x cep tio n  o f  C who appeared to  la c k  knowledge o f  p re s e n ta tio n  b eh av io r 
in d ic a t in g  subm issiveness. Her subm issive b eh av io r c o n s is te d  la rg e ly  o f
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w him pering, pacing , s h r ie k in g , and moving hack from o th e r  fem ales.
In te g ra t io n  o f  A d d itio n a l Females
Two a d d itio n a l fem ales, Sarah (S) and Mary (m) ,  were housed in s id e  
th e  la b o ra to ry  in  sep a ra te  cages u n t i l  A p ril  17 , 19^6, when th ey  were 
moved to  outdoor q u a r te rs . When th e se  two fem ales were f i r s t  p laced  
to g e th e r  in  one cage, n e i th e r  d isp lay ed  extrem e ag g ress iv e  beh av io r. To 
th e  c o n tra ry , each anim al re v e a le d  a  tendency to  s ta y  c lo se  to  th e  o th e r  
and on occasion  to  c lin g  to  one an o th er; however, w ith  fo o d -g e ttin g  t e s t s  
S always took  f i r s t  and M second. A lso M p re se n te d  r e a d i ly  to  S. S ince 
l i t t l e  behav io r observed between th e  two cou ld  be d e fin ed  as ag g re ss iv e , 
a  p e r io d  o f  two weeks was a l l o t t e d  f o r  s e t t l i n g  s o c ia l  s ta tu s  in s te a d  o f 
th e  lo n g e r p e rio d  allow ed th e  fo u r  fem ales o f  th e  o r ig in a l  group.
The in te n t  was to  in te g ra te  th e  a d d it io n a l  monkeys in to  the  e x is t in g  
co lony  w ith  as l i t t l e  b loodshed  as p o s s ib le . S ince p rev ious experience 
w ith  th e  colony seemed to  in d ic a te  t h a t  th e  new fem ales would be a s s a u lte d  
v ic io u s ly  i f  they  were in tro d u ced  to  th e  o r ig in a l  fo u r fem ales en m asse, 
a  p la n  was devised  to -In tro d u c e  th e  o r ig in a l  group s in g ly  to  th e  s tra n g e rs . 
T h is method was advantageous a lso  in  th a t  i t  allow ed th e  experim enter tim e 
to  observe how each female o f  th e  o r ig in a l  colony would cope w ith  a  new 
s i t u a t io n  in d iv id u a lly .
Procedure
The p lan  as conceived was th a t  a f t e r  s o c ia l  s ta tu s  between M and 8 
was s ta b i l i z e d ,  th e  members o f  th e  e x is t in g  colony would be in troduced  
s in g ly  a t  in te rv a ls  o f  8 -m in u tes , beg inn ing  w ith  th e  most dominant fem ale 
and co n tin u in g  down th e  rank  h ie ra rc h y  to  th e  l e a s t  dominant fem ale u n t i l  
a l l  fem ale sp ec io sa  were in te g ra te d . I f  In te r a c t io n  among th e  fem ales was
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n o t  so v ic io u s  th a t  some monkeys were wounded s e v e re ly , th e  male monkey 
would be in tro d u ced  l a s t .  O bservations were to  be made and reco rd ed  a f t e r  
each  e n try . T his p lan  was fo llow ed  to  th e  l e t t e r  w ith  one excep tio n ; th e  
fem ale im p rin ted  to  humans (C) su s ta in e d  sev ere  in ju r ie s  on fa c e , to e n a ils , 
h e e ls ,  and c a l l o s i t i e s .  T h e re fo re , she was removed b e fo re  th e  male monkey 
was in tro d u ced  in to  th e  fem ales ' cage.
An a l t e r n a t e  p lan  o f in te g ra t io n  was dev ised  p r im a r i ly  in  o rd er to  
a f fo rd  C th e  g r e a te s t  p o s s ib le  advantage in  in te r a c t io n s  during  a  second 
in te g r a t iv e  a ttem p t. The o rd e r o f  in tro d u c tio n  was changed w ith  C to  be 
in tro d u ce d  f i r s t  to  M and S s in c e  in  a l l  observed in te ra c t io n s  M and S 
appeared  to  be very  subm issive and q u ite  "w illin g "  i f  n o t eager to  accep t 
th e  two low est s ta tu s  p o s it io n s  in  th e  group. I t  seemed p robab le  th a t  i f  
C over th e  months o f  th e  study  had le a rn ed  any o f th e  b e h a v io ra l and v e r ­
b a l  cues n ecessa ry  fo r  s u rv iv a l in  th e  colony, she cou ld  b e s t  use  th e se  
communicative s ig n a ls  in  in te ra c t io n s  w ith  subm issive monkeys. These 
would seem so p a r t ic u la r ly  w ith  in d iv id u a ls  o th e r  th an  th o se  monkeys from 
whom she had p rev io u s ly  experienced  v ic io u s  onslaugh ts  and sev ere  in ju ­
r i e s .  A d d itio n a lly , a  p e rio d  o f  f iv e  days was to  be a llow ed fo r  s e t t l i n g  
a f t e r  C was in tro d u ced  to  M and S b e fo re  th e  n ex t monkey was in tro d u ced .
A f te r  t h i s  s e t t l i n g  p e rio d  th e  rem aining monkeys were to  be in t r o ­
duced s in g ly  a t  8-m inute in t e r v a l s ,  beginning  w ith  th e  number two monkey 
r a th e r  th a n  th e  number one monkey in  th e  h ie ra rc h y  s in ce  number two was 
d e f in i t e ly  le s s  ag g ress iv e  tow ard C th an  number one. Number th re e  was 
th e n  to  be added and f i n a l ly  number one was to  be added l a s t .  In te g ra tin g  
in  t h i s  o rd e r accom plished a t  l e a s t  two co n d itio n s  though t to  be h ig h ly  
advantageous to  C. By leav in g  th e  most ag g ress iv e  monkey to  be in tro d u ced  
l a s t ,  C was a ffo rd e d  an o p p o rtu n ity  fo r  s e v e ra l days o f  in te r a c t io n  w ith in
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a  group which appeared to  he f r i e n d l i e r  tow ard h e r . Secondly, a lthough 
th e  number one monkey o c ca s io n a lly  seemed to  d i r e c t  an a t ta c k  tow ard C 
in  which she d id  n o t a c t iv e ly  and d i r e c t ly  p a r t i c ip a te ,  i t  was th e  number 
th re e  monkey who most o f te n  c a r r ie d  o u t th e  th r e a t  w ith  a  d i r e c t  and p e r ­
s i s t e n t  onslaugh t which u s u a lly  l e f t  C bloody and to m . S ince th e  number 
th re e  monkey was n e a re s t  C in  rank  o rd e r ,  i t  seemed o f some im portance to  
observe her behav io r w ith in  th e  group, and p a r t ic u la r ly  tow ard C, when 
th e  number one monkey was n o t p re s e n t.
R esu lts  o f  F i r s t  A ttem pt;
Newcomer In te g ra t io n
The p lan  o f  in te g ra t io n  as o u tl in e d  was fo llow ed up to  th e  fo u r th  
a d d it io n , C, who had to  be removed from th e  cage a f t e r  e ig h t m inutes due 
to  numerous wounds. Table 5 sho'w® th e  number o f  a g g re ss iv e , subm issive 
and f r ie n d ly  behav io rs  d isp lay ed  by each monkey under each c o n d itio n  as 
an a d d it io n a l  fem ale was in tro d u ced  to  th e  group.
When Ma was in troduced  to  M and S , Ma very  qu ick ly  a s s e r te d  h e r  so­
c i a l  dominance over them m ainly by re p e a te d  m ountings, a  few lu n g es, 
v o ice  th r e a ts  and one b i te - -1 3  ag g re ss iv e  a c ts  in  a l l .  M and S were ex­
trem e ly  subm issive in  th a t  th ey  p re se n te d  to  Ma im m ediately, lipsm acked, 
and m an ife sted  no ag g ressiv e  b eh av io r w hatsoever tow ard Ma. At one p o in t 
a f t e r  grooming S , Ma p resen ted  to  S as  i f  in v i t in g  grooming; however, S 
made no response w hile  alm ost s im u ltan eo u sly  M p re sen te d  to  Ma who th en - 
c la sp e d  h e r . When food was o f fe re d  Ma took  f i r s t ;  n e i th e r  S nor M took  
any.
When Jo  was in troduced  to  th e  cage she v o ca lized  s h r i l l y ,  ra n  d i r e c t ­
ly  to  Ma and p re sen te d . Ma mounted h e r  w hile  Jo  looked back lipsm acking 
a t  Ma. Ma lean ed  forw ard and p la c e d  h e r  mouth on J o 's  mouth as i f  " k is s -
k6
Table $
Tabulation of 8-minute Observations Under Each Condition 
in First Attempt: Newcomer Integration
Monkeys Aggressive Submissive Friendly Total
in Cage Behavior Behavior Behavior
Mary 0 7 2 9
Sarah 0 3 0 3
Mamie 13 1 5 19
Mary 0 k 6 10
Sarah 0 0 1 1
Mamie 1 0 12 13
Josie 0 1 9 10
Mary 0 2 0 2
Sarah 2 3 0 5
Mamie 9 0 U 13
Josie 3 1 9 13
Lena 3 1 k 8
Mary 0 2 0 2
Sarah 0 2 0 2
Mamie 1 0 1 2
Josie 1 0 0 1
Lena 5 1 0 6
Chiquita 0 5 0 5
Mary 1 0 0 1
Sarah 0 k 0 U
Mamie 10 8 5 23
Josie 3 U 0 7
Lena 18 3 1 22
Jackson 2U 0 3 27
*Chiguita removed under last condition <
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in g "  h e r. Although S and M were each th e  r e c ip ie n t  o f  some f r ie n d ly  behav­
io r s  such as grooming and em bracing, th e  g r e a te s t  amount o f  in te r a c t io n  
o ccu rred  between Ma and Jo . T w enty-eigh t f r ie n d ly  behav io rs  were displayed 
o u t o f  34 t o t a l  number o f  a l l  b eh av io rs  during  th e  8-m inute o b serv a tio n . 
T his o b se rv a tio n  again  emphasizes th e  c lo se  f r ie n d ly  r e la t io n s h ip  between 
Ma and Jo , th e  number one and number two monkeys o f  th e  h ie ra rc h y . When 
food  was o ffe re d  Ma took  f i r s t ,  Jo  second , and th e  new fem ales took  none.
When L was added to  th e  cage th e  number o f  ag g ress iv e  behav io rs  ag a in  
ro se  w ith  Ma d isp la y in g  n ine  o f  th e  17  t o t a l .  When Ma b i t  L, Jo  jo in e d  Ma 
in  b i t in g  and th re a te n in g  L. L 's  b eh av io r c o n s is te d  m ainly in  e i th e r  d i s ­
p la c in g  (F en ich e l, 1945) agg ress io n  on to  M and S a f t e r  she h e r s e l f  was 
a tta c k e d , o r  in  t ry in g  to  e l i c i t  a  p o s i t iv e  response from Ma by grooming 
o r  lipsm acking a t  h e r . When food was o f fe re d  Ma took  f i r s t ,  Jo  second.
The o th e r th re e  took  none.
The im prin ted  monkey was th en  in tro d u ce d  in to  th e  cage , whereupon th e  
th re e  dominant monkeys even b e fo re  e n try  th re a te n e d  h e r w ith  lo u d , ag g res­
s iv e  v o c a liz a tio n s , lu n g es, and a ttem p ts  to  a t ta c k  h e r  through th e  w ire o f  
th e  cage. C re a c te d  by trem bling  and shuddering  v is ib ly .  She was thrown 
in to  th e  cage d e sp ite  h e r  re lu c ta n c e . The a t ta c k  was so immediate and 
v igorous t h a t ,  in  o rd e r  to  p ro te c t  C, a  pow erful stream  o f  w ater was aimed 
d i r e c t ly  a t  L and was an e f fe c t iv e  d e te r r e n t .  The f i r s t  sk irm ish  l e f t  C 
w ith  wounds on fa c e , to e n a i l s ,  h e e ls ,  and c a l l o s i t i e s .  I t  was n ecessa ry  
to  p ro te c t h e r from th e  o th e r  fem ales by th e  method m entioned above u n t i l  
she could  be removed from th e  cage. Thus th e  ta b u la t io n  (Table 5) o f 
ag g ress iv e  behav io rs does n o t re v e a l th e  t r u e  s t a t e  o f  a f f a i r s  and may n o t 
be compared w ith  th e  ta b u la tio n s  made under o th e r  c o n d itio n s . No food was 
o ffe re d .
irô
A fte r  C was removed, th e  male was p laced  in  th e  cage w ith  a l l  th e  
rem ain ing  fem ales. Ma p re sen te d  to  him im m ediately and co p u la tio n  oc­
c u rre d  w ith in  th e  f i r s t  few m in u tes . A fte r  w ithdraw al th e  male lunged 
a t  M; however, Ma con tinued  to  p re se n t and J a  tended  to  mount Ma, d is ­
mount, and then  lunge a t  an o th er fem ale. Jo  tended  to  s ta y  n ea r Ma and 
J a ,  w h ile  L a tta ck e d  b o th  S and M a t  va rio u s  tim es . Both newcomers were 
b le ed in g  from t h e i r  wounds w ith  S th e  more s e v e re ly  in ju re d . At tim es 
th e  o th e r  anim als jo in e d  L in  an a t ta c k  on 8 and appeared  to  he cu rio u s 
about th e  wounds. J a  ag a in  co p u la ted  w ith  Ma a f t e r  she p re sen te d . When 
he mounted M a sh o r t tim e l a t e r .  Ma p u lle d  him o f f  th e  o th e r  fem ale and 
a g a in  p re sen ted . L th en  b i t  M. S and M were b o th  removed. J a  a lone  took  
food when i t  was o ffe re d ; however, when he dropped a  banana p e e l Ma p ick ed  
i t  up and a te  i t .
The in te ra c t io n s  during th e  f i r s t  a ttem p t a t  in te g ra t io n  were extrem e­
ly  ag g ress iv e  and v ic io u s  le av in g  th e  th re e  fem ales low est in  th e  h i e r ­
archy  w ith  numerous in ju r i e s .  The number fo u r  anim al from th e  bottom  o f  
th e  h ie ra rch y  a lso  had s e v e ra l  wounds and on ly  th e  two to p  fem ales e s ­
caped in ju ry . The in ju re d  anim als were m ed icated  and i s o la te d  in  in d iv id ­
u a l  cages fo r  a  p e r io d  o f  th re e  weeks u n t i l  a l l  wounds were hea led .
R esu lts  o f  Second A ttem pt; Newcomer In te g ra t io n
The second a ttem p t to  in te g ra te  was made two months a f t e r  th e  f i r s t  
a ttem p t a t  t o t a l  in te g ra t io n .  A fte r  th e  wounds h e a le d , an a d d i t io n a l  p e r i ­
od o f  tim e was a l l o t t e d  to  r o ta t in g  th e  anim als in  v a rio u s  cages so th a t  
each anim al became acq u a in ted  w ith  every o th e r  anim al under co n d itio n s  
conducive to  am icable s o c ia l  in te r a c t io n .  I t  was determ ined th a t  any 
monkey who was i s o la te d  f o r  a  tim e would "welcome" any o th e r  monkey p laced
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in  i t s  cage and would m an ife s t f r ie n d ly  b ehav io r tow ard i t  even though 
w ith in  th e  group i t  might be ex trem ely  ag g ress iv e  tow ard th i s  same mon­
key. One excep tion  to  t h i s  f in d in g  was L, th e  number th re e  monkey, who 
would n o t to le r a te  C, th e  number fo u r  monkey.
R o ta tio n s  as d esc rib ed  a llow ed th e  experim enter to  make cross-com ­
p a riso n s  o f  s o c ia l  s ta tu s  between each monkey in  r e l a t i o n  to  every  o th e r 
monkey. A ll  in d ices  o f s ta tu s  were ta b u la te d  and fo o d -g e ttin g  was used  
as th e  f i n a l  t e s t  in  each case . In  no case was th e re  any change in  th e  
h ie ra rc h y  as observed and enum erated p re v io u s ly .
When th i s  phase was com pleted, C was in tro d u ced  to  M and S 's  cage 
f o r  a  p e rio d  o f f iv e  days. The f iv e -d a y  p e rio d  was a l l o t t e d  C in  th e  hope 
th a t  she could  become accustomed to  s o c ia l  in te r a c t io n  w ith  o th e r  fem ale 
monkeys and could  perhaps u t i l i z e  some o f  th e  b eh av io ra l and v e rb a l cues 
she m ight p o ss ib ly  have le a rn e d  over th e  p a s t  months o f  th e  s tudy . In  
in te r a c t io n s  w ith  th e  more dominant monkeys she was in v a r ia b ly  wounded 
b e fo re  she had an o p p o rtu n ity  to  d isp la y  any o f  th e  b ehav io r she might 
have le a rn ed .
Table 6 shows th a t  C during  th e  f i r s t  8 m inutes in  th e  cage w ith  S 
and M (th e  two l e a s t  dominant monkeys) d isp lay ed  f iv e  ag g re ss iv e  and fo u r 
f r ie n d ly  b eh av io rs . On th e  o th e r  hand S and M to g e th e r  d isp lay ed  th re e  
subm issive and s ix  f r ie n d ly  b e h av io rs . From th e se  o b se rv a tio n s  i t  can be 
in f e r r e d  th a t  C had, in  f a c t ,  le a rn e d  some o f  th e  monkey s ig n a ls  and 
co u ld  use them w ith  more subm issive monkeys. When food was o f fe re d , C 
to o k  a l l  th e  grapes w hile S and M appeared n o t to  see  th e  food. An i n t e r ­
e s t in g  phenomenon o ccu rred  a t  t h i s  p o in t ,  one which had occu rred  o f te n  
among th e  h ig h er rank ing  m o n k ey s ,a lso .. S suddenly c u ffe d  M, chased , and 
th e n  b i t  h e r w hile C a te  g rap es . T his phenomenon o f  d isp la c in g  ag g ression
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Table 6
Tabulation of 8-minute Observations Under Each Condition 
in Second Attempt: Newcomer Integration
Monkeys Aggressive Submissive Friendly Total
in Cage Behavior Behavior Behavior
Mary 0 2 0 2
Sarah 0 1 2 3
Chiqnita 5 0 k 9
Mary 0 1 1 2
Sarah 0 0 0 0
Chiquita 5 3 2 10
Josie 2 1 2 5
Mary 0 2 0 2
Sarah 0 0 0 0
Chiquita k 6 1 11
Josie 1 1 0 2
Lena 3 0 2 5
Mary 0 2 0 2
Sarah 0 2 0 2
Chiquita 0 3 0 3
Josie 1 1 3 5
Lena 3 1 3 7
Mamie 0 0 5 5
Mary 0 k 2 6
Sarah 0 9 0 9
Chiquita 1 2 0 3
Josie 7 2 0 9
Lena 11 3 1 15
Mamie 8 5 6 19
Jackson 19 0 6 25
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onto  th e  nex t monkey low er down in  rank  was observed  f re q u e n tly  among 
s p e c io sa .
C m ain tained  th e  number one p o s i t io n  in  s o c ia l  in te r a c t io n s  w ith  S 
and M throughout th e  fo llow ing  f iv e  days. C, however, appeared  a t  tim es 
t o  be r a th e r  u n c e r ta in  as to  what h e r b e h av io r "should  b e" ; f o r  example, 
a f t e r  g iv in g  a  v o ice  th r e a t  and a  v igorous chase she would s t a r t  to  b i t e  
th e  o th e r  anim al, s to p , look  around, make a n o th e r m otion as i f  to  b i t e  b u t 
r a r e ly  completed t h i s  b eh av io r. Mounting b eh av io r a lso  was ex trem ely  in ­
fre q u e n t although she would go th rough  th e  u su a l sequence o f  beh av io r 
r i g h t  up to  the  mount. At th i s  p o in t  she was more a p t to  sim ply c la sp  th e  
h in d q u a rte rs  o f th e  o th e r  anim al r a th e r  th a n  mount. I t  would appear th a t  
she had n o t y e t le a rn e d  th e  f u l l  r e p e r to i r e  o f  sp ec io sa  b eh av io r an d /o r 
la ck ed  experience in  a c tu a lly  perform ing th e se  b eh av io rs .
The number two monkey o f  th e  o r ig in a l  group (Jo ) was added n ex t a f t e r  
th e  f iv e -d a y  p e rio d  allow ed C f o r  in te r a c t io n s  w ith  M and S. From p re v i­
ous o b serv a tio n  o f  in te ra c t io n s  between Jo  and C i t  was known th a t  Jo  
u s u a lly  jo in e d  in  any a t ta c k  on C. As Jo  was in tro d u ced  to  th e  cage, C 
began to  run in  th e  op p o site  d ir e c t io n .  Jo  stopped  th e  chase to  in sp e c t 
M. C paced, g lancing  ap p reh en siv e ly  tow ard  J o . The sk in  around C*s eyes 
became in te n s e ly  r e d  and she began to  d e fe c a te  as Jo  moved tow ard h e r . C 
p re se n te d  and Jo in sp ec te d  th e  re g io n , th en  c la sp e d  C from th e  r e a r .  As 
Jo  moved away, C tu rn e d  to  c la s p  J o 's  h in d q u a r te rs . L a te r , Jo  p re se n te d  
to  C. Such in te ra c t io n s  between th e  number two and number fo u r  monkey 
were h ig h ly  unusual i f  n o t unique up to  t h i s  tim e.
Table 6 shows th e  number o f  b eh av io rs  m an ife sted  by each monkey in  
th e  th re e  d i f f e r e n t  c a te g o rie s  o f  b eh av io r . C 's  ag g re ss iv e  b eh av io r was 
d ir e c te d  e n t i r e ly  tow ard S and M. In  fo o d -g e tt in g  t e s t s ,  Jo  took  f i r s t .
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c second, and S managed to  sn atch  th e  t h i r d  p ie ce  which provoked a  ch ase , 
v o ice  th r e a t ,  and b i t e  from C. O bviously, in  t h i s  s i tu a t io n  C 's b eh av io r 
d i f f e r s  decidedly  from t h a t  in  th e  f i r s t  in te g ra t io n  a ttem pt (Table 5)«
The number th re e  monkey o f  th e  o r ig in a l  group (l ) was th e  nex t ad d i­
t io n .  C con tinued  ag g re ss iv e  beh av io r tow ard S and M w hile  L was m ainly 
p reoccupied  w ith  a  few vo ice  th r e a ts  and d i r e c t  s ta r e s  a t  C o r in  grooming 
Jo  a t  le n g th . A gain, such in te ra c t io n  between th e  number th re e  and number 
fo u r  monkeys i s  in  d i r e c t  c o n tra s t  to  L 's  u su a l ag g re ss iv e  a tta c k  upon 0. 
A lthough C m ain ta ined  as much d is ta n c e  as p o s s ib le  between h e r s e l f  and L 
during  th e  f i r s t  seven m inutes o f  th e  8-m inute o b se rv a tio n  p e rio d , she 
seemed more a ssu red  during  th e  l a s t  m inute as evidenced by movements n e a r ­
e r  to  L and by in c re a se d  voice th r e a ts  tow ard S and M.
When th e  number one monkey. Ma, was added to  th e  cage co n ta in in g  M,
S , C, L, and J o ,  she im m ediately c la sp e d  L who p re sen te d  as Ma e n te red  
th e  cage. Ma th en  a l t e r n a te ly  c la sp e d , in sp e c te d , and m anipulated L 's  
g e n i ta l ia ;  L responded to  th i s  b eh av io r by bending forw ard u n t i l  she was 
reach in g  through h e r h in d  leg s  to  c la s p  a t  Ma's g e n i ta l i a .  R ec ip roca l 
m anipualtions con tinued  u n t i l  Jo  moved c lo se  to  Ma and p resen ted . As Ma 
c la sp ed  J o , L c la sp ed  Ma's h in d q u a rte rs  and s im u ltan eo u sly  voice th r e a te n ­
ed  C who bounced up and down l i g h t l y  in  th e  c o rn e r o f  th e  cage in  th e  
s te reo ty p e d  r e p e t i t iv e  p a t te r n  she u s u a lly  en ac ted  when a g i ta te d  and 
fr ig h te n e d .
The number one monkey when in tro d u ced  to  th e  t o t a l  group o f  fem ales 
d isp lay ed  no a g g re ss iv e  behav io r a t  a l l ,  whereas b o th  th e  number two and 
number th re e  monkeys th re a te n e d  low er s ta tu s  fem ales. In  th e  f i r s t  i n t e ­
g ra t iv e  a ttem pt when th e  number one monkey was in tro d u ced  to  M and S , she 
d isp lay ed  13 ag g re ss iv e  behav io rs during  th e  f i r s t  8 m inutes and n in e  ag-
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g re ss iv e  behav iors during  th e  second e ig h t m inutes a f t e r  th e  number th re e  
monkey was added. Thus h e r b eh av io r was s t r ik in g ly  d i f f e r e n t  when she was 
th e  l a s t  anim al added to  th e  group in s te a d  o f  th e  f i r s t  to  be in tro d u ced  
to  th e  new fem ales. N evertheless^  in  fo o d -g e ttin g  t e s t s ,  Ma as u su a l was 
f i r s t  and Jo second. The o th e r  fem ales took  no food .
CHAPTER V
EFFECTS OF ESTRUS AM) MATING ON SOCIAL STATUS
P h y sio lo g ica l F indings Concerning R eproduction 
D aily  exam ination o f  th e  females* a n o g en ita l reg io n s  was begun, and 
a  su b je c tiv e  judgment made as to  th e  degree o f openness o f  th e  v u lv a , th e  
amount and v is c o s ity  o f mucus in  and around th e  v u lv a , th e  amount o f  con­
g e s t io n  o r  tumescence observab le  in  th e  a n o g en ita l a r e a ,  and th e  p ro tru ­
s io n  o f  th e  c l i t o r i s .  Tem peratures were tak en  r e c t a l l y  by Teletherm om eter 
d a i ly  beginning  September 8 , 1965, and con tin u in g  u n t i l  June 8 , 1966.
D aily  body tem perature read in g s  were n ecessa ry  in  o rd e r  to  e s ta b l i s h  th e  
p o in t  a t  which o v u la tio n  o ccu rred  as shown by a  d ip  in  b a sa l  body tem per­
a tu re  fo llow ed by a  peak. Records were kep t o f  th e  appearance o f  m enstrual 
b lood  in  o rd e r to  determ ine th e  len g th  and d u ra tio n  o f  th e  m enstrual cy­
c le s .  Examinations were made d a ily  o f  th e  v a g in a l v e s t ib u le  w ith  a  n a sa l 
speculum.
These in v e s tig a tio n s  were made sy s te m a tic a lly  in  an a ttem p t to  d e te r­
mine th e  observable  p h y s ica l c o r re la te s  o f  e s tru s  in  sp e c io sa . Such in ­
fo rm atio n  is  e sp e c ia lly  v i t a l  f o r  b reed ing  purposes in  th e  sp ec ie s  s in ce  
sp e c io sa  do no t m an ifest th e  e x tra o rd in a ry  tumescence and v iv id  c o lo ra tio n  
over a  la rg e  a re a  th a t  a  nem estrina  m an ifests  a t  th e  peak o f  e s t r u s .  The 
f o l l i c u l a r  phase i s  e a s i ly  determ ined in  th e  n em estrin a  by sim ply observ­
in g  th e  tumescence and c o lo ra tio n  o f th e  p e r in e a l  reg io n  (Kuehn, Jensen
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and M o rr i l l ,  I 965) whereas detumeseence o f  th e  l u t e a l  phase is  eq u a lly  
easy  to  a s c e r ta in . The p h y s ic a l changes in  nem estrin a  during th e  phases 
o f  an e s tru s  cy cle  a re  indeed s t r ik in g  whereas in  sp ec io sa  tumescence is  
d ec id ed ly  more s u b tle  and th e re fo re  more d i f f i c u l t  to  d e te c t . C o lo ra tio n  
in  sp ec io sa  appears to  he a f f e c t iv e  and v a r ie s  a lso  during  th e  phases o f  
th e  e s tr u s  cy cle  from p a le  p ink  to  b r ig h t  r e d  w ith  co n sid e rab le  i n t e r ­
in d iv id u a l  d if fe re n c e . The changes in  tumescence and c o lo ra tio n  in  
sp e c io sa  a re  n o t so dram atic and c le a r  c u t as in  n em estrin a , however.
Many o f th e  d a ta  g a th ered  during  t h i s  s tu d y  a re  o f  p r a c t ic a l  value 
in  term s o f e s ta b lis h in g  a  b reed in g  colony o f  sp ec io sa  f o r  fu tu re  e x p e r i­
m en ta l work.
Mensti*ual Cycles
The r e s u l t s  o f t h i s  s tudy  on a  t o t a l  o f  29 com plete m enstrual cycles  
in  fo u r  sp ec io sa  over a  p e r io d  o f  n in e  months re v e a l im portan t c h a ra c te r ­
i s t i c s  o f  th e  m enstrual cy cle  in  S tum p-T ailed  macaques (sp e c io sa ). The 
o n se t o f  m enstruation  o r th e  f i r s t  day o f  e x te rn a l  b leed in g  i s  co n sid e red  
th e  l in e  o f  dem arcation between m en stru al cy c le s  and i s  counted as  th e  
f i r s t  day o f th e  cy c le .
Two fem ales were found to  have r a th e r  r e g u la r  m enstrual c y c le s , where­
as  th e  o th e r  two fem ales were somewhat i r r e g u la r  in  p e rio d s  o f  b leed in g . 
T h is  i r r e g u la r i t y  was a t t r ib u te d  in  one anim al to  a  severe  weight lo s s  
d u rin g  which she d id  n o t m enstruate  f o r  82 days. Seven complete m en stru al 
c y c le s  were fo llow ed in  Ma and L. The le n g th  o f  l^ ^ s  cy cles  ranged from 
20 to  40 days w hile  L 's  ranged from 21 to  39 days. ' The means o f  t h e i r  
c y c le s  were 28 .6  and 2 7 .6  days r e s p e c t iv e ly ,  and th e  s tan d a rd  d ev ia tio n s  
were 5 .6  and 5 .2  r e s p e c tiv e ly . Seven m en stru a l cy c le s  were observed in
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Jo  and e ig h t  in  C. The le n g th  o f  J o 's  cy c le  ranged from 6 to  30 days and 
C 's  from 13 to  82 days. The means o f  t h e i r  r e s p e c tiv e  cy c le s  were I 6 .3  
and 32.5  days w hile  th e  s tan d a rd  d e v ia tio n s  were 8 .2  and 20 .2  re s p e c tiv e ­
ly ,  See Tahle 7*
The mode o f  a l l  m enstrual cy c le s  was 25 days w ith  15 o f  th e  29 cycles 
f a l l i n g  between 25 and 30 days, Nine cy c le s  f e l l  below 21 days w ith  Jo  
and C c o n tr ib u tin g  seven o f  th e  n in e . F ive cy c le s  were above 30 days w ith  
C c o n tr ib u tin g  th re e  o f  th e  f iv e .  Thus, th e  le n g th  o f  m enstrual cycles  
v a r ie d  co n sid e rab ly  among th e se  sp e c io sa .
D uration  o f  th e  menses o r  a c tu a l  days o f  b leed in g  were from one to  
seven w ith  th e  in d iv id u a l means as fo llo w s: 2 .1 ,  2 .8 ,  2 .6  and 3*8 days.
The s tan d a rd  d ev ia tio n s  were: 0 .6 , 2 .2 ,  1 .2  and 1 .6  and i t  i s  im m ediately
ap p aren t th a t  th e  d u ra tio n  o f  menses shows decided ly  le s s  v a r ia t io n  i n t e r ­
in d iv id u a ls  th an  th e  len g th  o f  th e  m en stru a l c y c le s . See Table 7 f o r  in ­
d iv id u a l mean, range and s ta n d a rd  d e v ia tio n .
Judging from th e se  d a ta , i t  appears th a t  th e  fem ale sp ec io sa  may have 
a  m en stru a l cy c le  which i s  v ery  n e a r  in  le n g th  to  th e  rhesus m enstrual 
c y c le  (A llen , 1927; Hartman, 1932). These re se a rc h e rs  found a  modal cycle  
o f  28 days in  le n g th . The average sp ec io sa  cy c le  was 26 .2  days. On th e  
o th e r  hand, th e  fem ales w ith  more re g u la r  cy c le s  averaged  28 .1  days. These 
f in d in g s  a re  much c lo s e r  to  rh esus le n g th  o f  cy c le  th an  to  nem estrina  
m en stru a l cy c les  (Kuehn, Jensen  and M o r r i l l ,  I 965) which have been observed 
to  be on th e  average 30 to  W  days in  le n g th . In  rh e su s , th e  d u ra tio n  o f 
m en stru a l flow  i s  re p o r te d  to  l a s t  from fo u r to  s ix  days and o v u la tio n  
occurs most o f te n  on th e  12th  o r  13th  day fo llo w in g  th e  o n se t o f  menses 
(o p .c i t . ) .  In  nem estrin a  much le s s  i s  known about th e  rep ro d u c tiv e  cy c le ; 




Monkey Duration S.D. Interval S,D. Temp,
Peak
S.D.
Mamie 2*1 0,6 28*6 5.6 9.6 4.2
Josie 2,8 2,2 16*3 8*2 9.3 3.6
Lena 2,6 1,2 27.6 5.2 13,5 3,2
"Chiquita 3.8 1*6 32.5 20,2 10*6 2.7
Total Ave. 2,83 26*2 10.8
"Chiquita: Missed one period during severe weight loss* - ,
Range of Menstrual Cycles
Duration Interval
Monkey of Menses or Length Teiqp. Peak
Mamie 1-3 20-%0 4-l6
Josie 1-7 6-30 4-15
Lena 1-5 21-39 7-17
Chiquita 2-6 13-82 7,5-15
Total Range 1-7 6-82 4-17
of Menses in days. 
jgji£Qr||̂  is the period of time in days between the first day of one 
menstrual period and the first day . of the following menstrual period.
the number of days from the beginning of a menstrual 
period until a decided peak in body temperature occurs.
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s t r u a t io n  and o v u la tio n  i s  s im ila r  to  th a t  in  rh e su s .'
D uration  o f m enstrual b leed in g  appears on th e  average to  be few er 
days in  sp ec io sa  th an  in  rh e su s , be ing  2 .8 3  days among th e  sp ec io sa  in  
th e  p re se n t s tudy ; however, as m entioned th e  range o f  d u ra tio n  was from 
one to  seven days.
Tem perature PeaJcs 
Tem peratures were taken  r e c t a l l y  by Teletherm om eter a t  12:00 noon, 
re co rd ed , and graphed d a ily  so th a t  tim e o f  o v u la tio n  as shown by a  s l ig h t  
d ip  in  b a sa l body tem perature  fo llow ed  by a  peak in  tem p era tu re  cou ld  be 
determ ined. When two marked peaks o ccu rred  in  one m en stru a l c y c le , as 
i t  d id  once each in  two monkeys and th re e  tim es in  one monkey, th e  average 
o f  th e  peaks was tak en  r a th e r  th a n  to  r i s k  skewing th e  d a ta  by s e le c t in g  
one peak and o m ittin g  th e  o th e r .
The tem peratu re  peak as d esig n a ted  h e re  i s  th e  number o f  days from 
th e  beginn ing  o f  a  m enstrual p e r io d  u n t i l  a  decided  peak in  body tem pera­
tu r e  o ccu rs . The t o t a l  range o f  tem pera tu re  peaks was from fo u r  to  17 
days from th e  o n se t o f  b leed in g . Ma’s range was fo u r to  l6  days, th e  mean 
was 9*8 days, and th e  s tan d a rd  d e v ia tio n  was k.2.  L 's  range was seven to  
17 days, th e  mean was 13.5  <3ays, and th e  s tan d a rd  d e v ia tio n  was 3*2. J o 's  
range o f  tem peratu re  peaks was fo u r  to  15 days, th e  mean was 9 .3  days, 
and s tan d a rd  d e v ia tio n  was 3«6' C 's  range was 7*5 to  15 days, th e  mean 
was 10 .6  days, and s tan d a rd  d e v ia tio n  was 2.7* The mode f o r  a l l  tem pera­
tu r e  peaks was 15 days, th e  median was 10 days.
The sp ec io sa  fem ales re v e a le d  a  r a th e r  c o n s is te n t  tendency to  have 
tem p era tu re  peaks vary ing  from one to  th re e  days b e fo re  th e  o n se t o f  b le ed ­
in g  and o c ca s io n a lly  showed a  s l i g h t  r i s e  in  body tem pera tu re  th roughout
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th e  d u ra tio n  o f  th e  menses. These r i s e s  in  tem peratu re  seemed to  he a sso ­
c ia te d  w ith  th e  phenomenon o f  m en stru a tio n  r a th e r  th an  o v u la tio n .
Thus, on th e  b a s is  o f  th e se  d a ta , o v u la tio n  can be s a id  to  occur 
between th e  9 th  and 13th  day o f  th e  m en stru a l cy c le  on th e  averag e , w ith  
th e  t o t a l  range being  from fo u r  to  1% days in  sp e c io sa . This f in d in g  i s  
a g a in  very  c lo se  to  th o se  fin d in g s  in  rhesus (A llen , 1927; Hartman, 1932) 
where o v u la tio n  i s  thought to  occur most o f te n  on th e  12th  o r  13th  day o f 
th e  m enstrual c y c le .
P h y s ic a l C o rre la te s
The p h y s ic a l c o r re la te s  in v e s t ig a te d  such as degree o f  c o n g es tio n , 
amount and v is c o s i ty  o f  mucus, degree o f  redness in  th e  sex u a l s k in , and 
p ro tru s io n  o f  th e  c l i t o r i s  w hile  appearing  to  be c lo se ly  r e la te d  to  b a s ic  
p h y s io lo g ic a l changes a s so c ia te d  w ith  th e  m en stru al cy c le  in  sp ec io sa  
p robab ly  re q u ire  more a ccu ra te  and s o p h is t ic a te d  measurement th a n  was 
p o s s ib le  in  t h i s  s tudy . Although th e re  were many in d iv id u a l v a r ia t io n s  
in  th e se  c o r r e la te s ,  in  g e n e ra l, i t  can be s ta t e d  th a t  a  copious amount 
o f  mucus in  and around th e  vu lva  and v a g in a l v e s t ib u le  when accompanied 
by an in te n se  redness o f  th e  sex u a l sk in  about th e  perineum  and about 
th e  eyes and fa c e  mask o f te n  o ccu rred  s im u ltan eo u sly  w ith  a  peak in  tem­
p e ra tu re . The p e rio d  o f  in c re a s in g  red n ess  o f  sex u a l s k in , in c re a s in g  
tumescence o f  th e  a n o g en ita l re g io n , and in c re a s in g  amounts o f  mucus in  
th e  v ag in a l v e s t ib u le  im m ediately a f t e r  m en stru a tio n  was in f e r r e d  to  be 
th e  f o l l i c u l a r  phase o f  e s tru s  a t  which tim e e s tro g en  le v e ls  in c re a se  un­
t i l  th e  r ip e n in g  G raaffian  f o l l i c l e  re le a s e s  th e  ovum. When o v u la tio n  
occurs th e  body tem peratu re  r i s e s .  A f te r  a  2lj-hour p e r io d  in  which p re g ­
nancy i s  most l i k e ly  to  occur i f  o th e r  c o n d itio n s  a re  s u i ta b le ,  detumes­
cence s e ts  in  and th e  in te n s i ty  o f  c o lo r  fades as th e  l u t e a l  phase p ro -
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g reases  u n t i l  th e  n ex t menses b eg in s.
One o th e r  judgment about p h y s ic a l c o r re la te s  was made when th e  ex­
p erim en te rs  no ted  th a t  fem ales who u s u a lly  subm itted  re a d i ly  to  in s e r t io n  
o f  th e  probe f o r  tem p era tu re -tak in g  would become a c t iv e ly  ag g ress iv e  and 
d i f f i c u l t  to  handle due to  t h e i r  in c l in a t io n  to  e i th e r  c la s p , groom, o r 
th re a te n  th e  experim enter. Such b ehav io rs  f re q u e n tly  were no ted  to  occur 
on th e  day o f  th e  peak in  tem peratu re  and were co n sid ered  to  be an in d i ­
c a t io n  o f  th e  peak o f  e s tru s  o r  o v u la tio n . A f te r  a  24-hour p e r io d , th e  
fem ales ag a in  became more subm issive to  th e  experim enters and were e a s ie r  
to  hand le .
Length o f  G esta tio n
C r i t i c a l  f a c to r s  in  e s ta b lis h in g  a  b reed in g  colony in c lu d e  a s c e r ­
ta in in g  o v u la tio n  tim e and len g th  o f g e s ta t io n . In  th e  p re se n t colony 
th e  number one fem ale conceived and su b sequen tly  d e liv e re d  a  male in fa n t  
157 days a f t e r  co p u la tio n  w ith  th e  m ale. C opulation  o ccu rred  a t  th e  tim e 
o f  o v u la tio n  as in d ic a te d  by a  peak in  th e  fe m a le 's  body tem p era tu re .
The fem ale ’s re g u la r  menses o ccu rred  A p ril  10 a lthough  t r a c e s  o f  men­
s t r u a l  b lo o d  were observed during  v a g in a l exam inations on A p ril I 6 , I 7 , 
and 27 . She was observed co p u la tin g  w ith  th e  male on A p ril  l4  although  
n o t a t  tem pera tu re  peak and ag a in  on May 1 when a t  tem peratu re  peak. Thus 
in  e s tim a tin g  th e  expected  b i r th d a te  th e  c o p u la tio n  during  tem peratu re  
peak was judged as  th e  more p robab le  tim e o f  concep tion . I t  seems l i k e ly  
a ls o  t h a t  th e  b lo o d  observed on A p ril  27 a lthough  an i r r e g u la r  m enstrual 
f low  p r e c ip i ta te d  o v u la tio n  f iv e  days l a t e r  a t  which tim e she conceived. 
(The tem p era tu re  peaks denoting o v u la tio n  ranged from fo u r to  16 days 
from  th e  o n se t o f  b leed in g  in  t h i s  p a r t i c u la r  fe m a le .)
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The p o s s ib i l i ty  may be co n sid e red , however, th a t  concep tion  occurred  
on A p ril  l4 .  I f  th a t  was indeed th e  c a se , th e  g e s ta t io n  p e rio d  was 173 
days. T herefo re , i t  i s  p robably  s a f e r  to  e s tim a te  le n g th  o f  g e s ta t io n  in  
sp e c io sa  (based on one pregnancy and d e liv e ry )  as rang ing  from 157 to  173 
days. This p a r t i c u la r  f in d in g  ag a in  emphasizes th e  s im i la r i t i e s  in  sp e c i­
o sa  rep ro d u c tiv e  cy c le s  to  th o se  in  rh esus which a re  e s tim a te d  to  have 
g e s ta t io n  p eriods rang ing  from I 58 to  173 days (Kfohn, I 960) and p o ss ib ly  
to  nem estrina  which a re  re p o r te d  as averag ing  170 days g e s ta t io n  (Kuehn, 
Je n se n , and M o r r i l l ,  I 965) .
Summary
In  summary, on th e  b a s is  o f  d a ta  o b ta in e d  in  th i s  in v e s t ig a t io n ,  th e  
le n g th  o f  m enstrual cy c les  in  a d u lt  s p e c io s a , on th e  average , i s  28 ,1  days 
w h ile  th e  d u ra tio n  o f  m enses, on th e  average  i s  2.83  days. O vulation  is  
th o u g h t to  occu r, on th e  average , between th e  9 th  and 13th  day o f  th e  men­
s t r u a l  cy c le . The g e s ta t io n  p e r io d  in  sp e c io sa  i s  e s tim a te d  on th e  b a s is
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o f  one pregnancy to  be 157 to  173 days. The p e rio d  o f  157 days, however, 
i s  co n sidered  th e  b e t t e r  e s tim a te  f o r  two reaso n s : ( l )  m enstrual b lood
was observed subsequent to  th e  f i r s t  p o s s ib le  co n cep tio n , and (2) a  tem­
p e ra tu re  peak in d ic a t in g  o v u la tio n  o ccu rred  a t  th e  tim e o f  th e  second 
p o s s ib le  concep tion . Some b a s ic  p h y s ic a l c o r r e la te s  appear to  precede 
and acconçany e s t r u s ;  however, th e se  f in d in g s  a re  based  on su b je c tiv e  
Judgments and re q u ire  more a cc u ra te  measurements and f u r th e r  in v e s t ig a ­
t io n .  C onsiderable in te r in d iv id u a l  v a r i a b i l i t y  was n o ted  in  a l l  a sp ec ts  
o f  th e  rep ro d u c tiv e  cy c le s  o f  sp e c io sa .
C opulatory B ehavior
The p e rio d  from October o f  1965 t o  January  o f  1966 was th e  i n i t i a l
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phase o f  th e  study o f  co p u la to ry  behav io r in  sp ec io sa  a lthough  th i s  a re a  
o f  s tu d y  vas o f  g en era l i n t e r e s t  th roughout th e  d u ra tio n  o f  th e  in v e s t i ­
g a tio n . One o f  the  ex p erim en te r’s o b je c tiv e s  vas sp ec io sa  c o p u la tio n  f o r  
b reed in g  purposes. The male s tu m p -ta ile d  macaque vas in tro d u ced  system ­
a t i c a l l y  to  th e  fem ales f o r  purposes o f  c o p u la tio n . The fem ales ve re  
a llow ed  equal tim e v i th  th e  m ale, u su a lly  a  2%-hour p e r io d  during  th e  
p e r io d  judged to  be th e  fe m a le 's  peak o f  e s t r u s .  The d i f f e r e n t i a l  behav­
io r  o f  va rio u s  p a ir s  vas observed  and reco rd ed . P e r io d ic a l ly ,  th e  meuLe 
vas in tro d u ced  in to  a  la rg e  cage w ith  a l l  th e  fem ales under v ary ing  con­
d i t io n s  o f  e s tru s  in  o rd e r  to  determ ine th e  e f f e c t s  o f  e s tru s  on th e  
fem ale h ie ra rch y  vhen a  s e x u a lly  p o te n t male vas p re s e n t in  th e  group.
The q u estio n  fo r  vh ich  an ansver vas sought: Does th e  fem ale a t  th e  peak
o f  e s t r u s ,  and thus presum ably more a t t r a c t i v e  to  th e  m ale, assume th e  
s o c ia l  s ta tu s  o f  th e  dominant male v i th in  th e  e s ta b l is h e d  fem ale s o c ia l  
h ie ra rc h y ?
A fte r  January  th e  m ale was co n sid e red  a  s e x u a lly  experienced  anim al 
and appeared  to  be f u l l y  capab le  o f  c o p u la tio n . The r e p e r to i r e  o f  sex u a l 
b eh av io r and in te ra c t io n  w ith in  th e  s o c ia l  s t r u c tu r e  seemed r e l a t i v e ly  
e s ta b l is h e d  by th a t  tim e; however, d i f f e r e n t i a l  tre a tm e n t o f  fem ales by 
th e  male was observed th roughou t th e  fo llow ing  months. The eiiqperimenter’s 
p rim ary  focus and endeavor during  th e  i n i t i a l  phases o f  p u b e r ta l  and a d u lt  
s e x u a l i ty  was study  o f  b e h av io r—a g g re ss iv e , subm issive and friend ly --w h ich  
m ight in d ic a te  changes in  sex u a l o r  s o c ia l  in te r a c t io n ,  p a r t i c u l a r ly ,  o f  
any changes which m ight re v e a l  a  s h i f t  in  th e  fe m a les ' beh av io r o r s o c ia l  
s t a tu s  in  th e  e s ta b lis h e d  l in e a r  h ie ra rc h y . A secondary o b je c tiv e  was 
c o p u la tio n  fo r  b reed in g  purposes s in ce  th e  hope was to  e s ta b l i s h  a  b reed ­
in g  colony o f  sp e c io sa .
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In  t h i s  study  th e  fo llo w in g  observed, c h a r a c te r i s t i c s  o f  b eh av io r and 
o f  e s tr u s  were used as a  means f o r  s e le c t in g  fem ales f o r  placem ent w ith  
th e  m ale:
1 . Sexual sk in  tum escence, a lthough  s u b t le  when compared to  some 
o th e r  p rim a te s , i s  d is c e rn ib le .
2 . In c reased  p ro tru s io n  o f  c l i t o r i s  from l a b i a l  fo ld s  seems to  be 
r e l a t e d  phenomenon.
3 . Inc reased  v iv id n ess  in  re d  c o lo ra t io n  o f  a n o g e n ita l reg io n  and 
o f  fa c e  mask i s  known to  be a ss o c ia te d  w ith  e s tro g e n ic  hormone in c re a se .
4 . A copious amount o f  mucus can be observed  in  th e  vulva which 
s tan d s  open.
5 . In creased  agg ress iv en ess  and g e n e ra l in c re a se d  a c t i v i t y  le v e l  
appear to  be c h a r a c te r i s t ic  o f  in c re a se d  sex u a l m o tiv a tio n .
6 . A decided peak in  b a sa l body tem p era tu re  preceded  by a  s l ig h t  
d ip  in d ic a te s  o v u la tio n  and a  r e c e p t iv i ty  o r  re a d in e ss  f o r  co p u la tio n  
i f  n o t a c tu a l  a c tiv e  seek ing  and approach to  th e  m ale.
7 . Inc reased  lipsm acking  and in c re a se d  p re s e n ta t io n  b e h av io r , which 
c o n s is ts  o f  th e  fem ale o r ie n tin g  th e  a n o g e n ita l re g io n  tow ard th e  male 
w ith  th e  t a i l  h e ld  up r ig i d ly  e r e c t  to  f a c i l i t a t e  in tro m iss io n , in d ic a te  
r e c e p t iv i ty  to  co p u la tio n .
These c le a r ly  d e fin ab le  and observab le  c h a r a c te r i s t i c s  o r  s ig n s  occur 
in  v a rio u s  com binations and a re  e i th e r  c o r r e la te s  o f  e s tru s  o r  in d ic a te  
e s t r u s  behav io r in  th e  fem ale sp ec io sa  monkey. These c r i t e r i a  have been 
u sed  to  a s c e r ta in  maximal p e rio d s  o f  r e c e p t iv i ty  to  co p u la tio n .
The a c t  o f co p u la tio n  c o n s is ts  o f th e  male g ra sp in g  th e  w a is t o r 
h in d q u a r te rs  o f  th e  fem ale w ith  h is  hands w hile  m ounting h e r  w ith  h is  
f e e t  c la sp e d  t ig h t ly  on th e  p o p l i te a l  re g io n  o f  h e r  h in d  le g s .  This
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p la c e s  th e  male in  c o rre c t  p o s i t io n  to  e f f e c t  in tro m iss io n  w hile  th e  
fem ale bears  th e  b ru n t o f  th e  m ale’s  e n t i r e  w eight during co p u la tio n .
The experienced  fem ale u s u a lly  reaches back to  c la sp  th e  m a le 's  le g  o r  
lo in  a re a  w ith  h e r hand p re s s in g  him to  h e r . The fem ale tu rn s  h e r head, 
o c c a s io n a lly  tw is tin g  th e  e n t i r e  upper to r s o ,  to  look in to  th e  m a le 's  
fa c e . As th e  male beg ins p e lv ic  th r u s t s  which te n d  to  in c re a se  in  v ig o r 
and r a p id i ty  th e  fem ale tends to  in c re a se  lipsm acking w hile  gazing in to  
th e  m a le 's  fa c e . The anim als may beg in  v o c a liz a tio n s  to  each o th e r  
during  th ru s t in g .  These v o c a liz a tio n s  d i f f e r  in  q u a li ty  from any o th e rs  
h eard  in  th e  group, being  s o f t e r ,  more in te n se  and alm ost con tinuous, 
b u t w ith  a  v ib ra to ry  q u a li ty  and a t  tim es a  g u t tu r a l  sound. V o caliza­
t io n s  a re  in te n s i f ie d  as e ja c u la t io n  occu rs.
In  many in s ta n c e s , th e  male makes a  s e r ie s  o f mountings w ith  in t r o ­
m issio n  and th ru s t in g  b e fo re  e ja c u la t io n  i s  reached . The number o f 
th r u s t s  tends to  in c rease  w ith  each a d d it io n a l  mounting. The in te r v a l  
between mountings u su a lly  invo lves an in sp e c tio n  and e x p lo ra tio n  o f  th e  
fe m a le 's  g e n i ta l ia  and anus, in c lu d in g  f in g e r  and tongue m an ipu la tion  o f  
th e  c l i t o r i s ,  vu lva  and anus, and o c c a s io n a lly  th e  th ru s t in g  o f  an index 
f in g e r  in to  th e  fem a le 's  vag ina. On some occasions th e  male im m ediately 
a f t e r  in sp ec tio n  o f  th e  g e n i ta l  a re a  would back away and lunge v ig o ro u sly  
a t  th e  fem ale. When she sank to  th e  f lo o r  under th e  im pact o f  h is  lun g e , 
he would p u l l  h e r  back in to  p re s e n ta tio n  p o s i t io n  (sometimes by h e r t a i l  
o r  th e  h a i r  o f  h e r rump) and remount. When th e  female con tinued  to  p re ­
se n t during  th e  lu n g es, th e  male would u s u a lly  cease lung ing  to  remount. 
Whereupon th e  e n t i r e  sequence would be re p e a te d , u su a lly  u n t i l  orgasm 
was ach ieved . Mount la te n c y  (o f  th e  f i r s t  mounting in  a  sequence) v a r ie d  
from one to  15 seconds w hile  number o f  p e lv ic  th ru s ts  v a r ie d  from seven
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t o  82 to  reach  orgasm.
Orgasmic Behavior 
The fem a le 's  c la sp in g  o f  th e  m ale, tu rn in g  to  look  in to  h is  f a c e , 
and unique v o c a liz a tio n s  during  co p u la tio n  a re  d esc rib ed  above. These 
beh av io rs  a re  con tinued  during  orgasm. C o lo ra tio n  around th e  eyes o f  
b o th  male and female becomes v iv id  and o f te n  e x h ib its  a  m o ttled  look 
du ring  co p u la tio n .
A f te r  in c re a s in g  th e  tempo and s tre n g th  o f  p e lv ic  th r u s t in g ,  th e  
male a t  th e  tim e o f  e ja c u la t io n  ten d s  to  u t t e r  a  deep g u t tu r a l  sound 
(o c c a s io n a lly  a  s q u e a l) , ho lds th e  fe m a le 's  b u tto ck s  c lo s e ly  a g a in s t  
h is  g ro in , and suddenly becomes r i g i d .  W ithin a  second o r  tv o , s l i g h t  
v ib ra to ry  paroxysms are  observab le  in  th e  male who s im u ltaneously  begins 
a  low g u t tu r a l  sound which l a s t s  f o r  s e v e ra l seconds. The h a i r  on and 
around h is  neck stands o u t in  a  r u f f  during  th i s  tim e g iv in g  him a  r a th e r  
" l io n is h "  look.
From 10 to  22 seconds a f t e r  c o p u la tio n  th e  male withdraws from th e  
fem ale. U sually  he e a ts  th e  e ja c u la te  adhering  to  h is  p en is  w hile  th e  
fem ale u su a lly  beg ins grooming th e  male im m ediately.
T ie  o f  Sexual Organs 
A lthough a survey o f  th e  l i t e r a t u r e  re v e a ls  no m ention o f  a  " t i e "  in  
p rim a te s  between th e  male and fem ale sex u a l organs a f t e r  c o p u la tio n , t h i s  
phenomenon was n o ted  a f t e r  every  observed  c o p u la tio n  among sp ec io sa  used  
in  t h i s  s tudy . During th e  e a r ly  s tag e s  o f  th e  experim ent, th e  b e l i e f  was 
h e ld  th a t  p h y s ic a lly  th e  male cou ld  w ithdraw  i f  he w ished to  do so . ^  
December i t  had been dem onstrated c o n c lu s iv e ly  th a t  th e  male cou ld  n o t 
w ithdraw  im m ediately a f t e r  e ja c u la t io n . C onsiderab le  evidence which a t -
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t e s t s  to  th i s  s ta tem en t began to  accum ulate in  va rio u s  ways. On s e v e ra l 
occasio n s  a  fem ale, d i r e c t ly  a f t e r  th e  m a le 's  d i s t in c t iv e  b eh av io r which 
in d ic a te s  orgasm, became s t a r t l e d  o r  f r ig h te n e d  by sudden loud  n o ises  o u t­
s id e  th e  cage o r  by a  more dominant fem ale in  th e  cage and began to  run  
abou t th e  cage a re a . In  th e se  in s ta n c e s , th e  male monkey was dragged fo r  
ov e r a  m eter, sh r ie k in g  and a p p a re n tly  in  p a in , by th e  fem ale as she 
sought to  escape. A pparen tly , th e  male was p h y s ic a lly  unab le  to  withdraw 
from  th e  female even when he a ttem p ted  to  do so . I t  appeared  th a t  he was 
fo rc e d  to  accompany th e  fem ale f o r  a  tim e .
O ther o b se rv a tio n s  o f  s im i la r  in c id e n ts  made over a  p e r io d  o f  l6  
months support th e  p rev io u s  s ta tem en t t h a t  a  t i e  o f  th e  sex u a l organs 
occurs  in  sp ec io sa  monkeys,
A sh o rt tim e a f t e r  th e  f i r s t  in c id en ce  o f  th e  above b eh av io r was 
o b serv ed , th e  male was seen  (by two o b se rv e rs )  th r u s t in g  h igh  onto th e  
back  o f  a  fem ale. In tro m iss io n  was n o t e f f e c te d  and th e  male con tinued  
th r u s t in g  between h is  hand and th e  fe m a le 's  back u n t i l  e ja c u la t io n  oc­
c u rre d , During e ja c u la t io n  th e  g lan s  p e n is  was observed  to  f l a r e  ou t in  
a  c i r c u la r ,  b u t r a th e r  e lo n g a ted , b e ll- s h a p e d  sw e llin g  which extended 
m arkedly th e  c ircum ference o f  th e  g lan s  p e n is . The f la r e d  sw e llin g  o f  
th e  g lan s  pen is  d id  n o t su b sid e  f o r  10 to  1$ seconds. This same phenom­
enon has been observed on two o th e r  occasio n s  s in c e  th e  f i r s t  e v en t. On 
th e  b a s is  o f th e se  o b se rv a tio n s , i t  appears th a t  due to  a  p h y s io lo g ic a l 
change in  th e  sex u a l organ during  e ja c u la t io n  th e  male sp ec io sa  i s  p h y si­
c a l l y  unable to  withdraw from th e  fem ale f o r  10 to  15 seconds a f t e r  e jacu ­
la t i o n .
S e a so n a lity , F u r th e r  ev idence to  su p p o rt th e  f in d in g  o f  a  p h y sio ­
lo g ic a l  change in  th e  m a le 's  g lans p en is  during  and im m ediately a f t e r
67
e ja c u la t io n ,  occu rred  during  ex trem ely  ho t w eather in  July-. 19^6. The a n i­
m als had sp en t th e  p rev ious w in te r  outdoors in  v a r ia b le  w eather c o n d itio n s  
in c lu d in g  very  co ld  tem p era tu res  a lthough  th ey  had l iv e d  w ith in  a  la b o ra ­
to r y  under c o n s ta n t tem p era tu re  co n d itio n s  up to  1965 • Thus, i t  i s
p o s s ib le  and even p robab le  t h a t  some changes were o c cu rrin g  in  th e  re p ro ­
d u c tiv e  cy c le  toward s e a s o n a l i ty  o f  rep ro d u c tio n  (Washburn and Hamburg, 
1965; L an caste r and Lee, 1965) . C opulations o c cu rrin g  in  J u ly  were in ­
f e r r e d  to  produce extrem e p a in  in  th e  male s in ce  he sh r ie k e d  re p e a te d ly  
d i r e c t ly  a f t e r  e ja c u la t io n ,  and began c lu tc h in g , p u l l in g  and p in ch ing  a t  
h is  lo in s ,  leg s  and to e s .  He appeared  to  make some a ttem p ts  a t  w ithdraw ­
a l ,  b u t on ly  sh rie k ed  lo u d e r a t  t h i s  p o in t and th e n  slumped down on th e  
fem ale and rem ained th e re  q u ie t ly  a f t e r  th e  i n i t i a l  p e r io d  o f  " fren zy ".
The t i e  l a s t e d  22 seconds whereupon th e  male w ithdrew  and began to  exam­
in e  and to  groom h is  p en is  v ery  c a r e f u l ly .  A fte r  th re e  such c o p u la t io n s , 
a  sm all "raw" look ing  sp o t was d is c e rn ib le  on th e  g lan s  p e n is .
On th e  b a s is  o f  th e se  f in d in g s  accum ulated over a  l 6-month p e r io d  o f  
d a i ly  o b se rv a tio n s  and s tu d y , i t  may be concluded th a t  among th e  sp ec io sa  
monkeys u sed  in  t h i s  s tu d y  th e re  i s  a  t i e  between th e  sex u a l organs o f  
th e  male and fem ale monkeys during  c o p u la tio n  p ro v id ed  th e  male e ja c u la te s . 
T h is t i e  occurs during  and d i r e c t ly  a f t e r  e ja c u la t io n .  I t  seems to  be 
p roduced, a t  l e a s t  in  p a r t ,  by a  p h y s io lo g ic a l change in  th e  g lans pen is  
o f  th e  male which e x h ib i ts  du ring  e ja c u la t io n  a  decided  f l a r in g  which does 
n o t su b sid e  f o r  a t  l e a s t  10 to  15 seconds. Speciosa  may d i f f e r  from 
rh esu s  and n em estrina  in  t h i s  r e s p e c t .  I t  seems o f  some Im portance to  
p in p o in t th e  d if fe re n c e s  a s  w e ll as  th e  s i m i l a r i t i e s  among anim als on th e  
p h y lo g en e tic  s c a le .
F u r th e r  s tudy  may perhaps re v e a l  p h y s io lo g ic a l changes in  th e  sex u a l
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anatomy o f th e  fem ale sp e c io sa  a lso  during  c o p u la tio n  o r orgasm. During 
th e  course o f  t h i s  study  i t  was observed  t h a t  in d iv id u a l fem ale sp ec io sa  
d i f f e r e d  from tim e to  tim e in  th e  a c c e s s ib i l i t y  o f  th e  p o s te r io r  vagina 
as w e ll as a c c e s s ib i l i ty  o f  th e  v a g in a l v e s t ib u le .  A c c e s s ib i l i ty  appeared 
to  be a sso c ia te d  w ith  th e  fe m a le 's  p a r t i c u l a r  phase o f  e s tru s  which i s  
a ls o  r e la te d  to  th e  amount o f  mucus in  th e  vag ina . During th e  l a t t e r  
p a r t  o f  th e  l u t e a l  s ta g e ,  th e  p o s te r io r  v ag ina  ten d ed  to  be in a c c e ss ib le  
to  th e  speculum. On o c ca s io n s , a f t e r  th e  speculum was in s e r te d ,  th e re  
ap p reared  to  be a  t ig h te n in g  o r  c o n s t r ic t io n  o f  th e  v ag in a l lumen. I t  i s  
p o s s ib le  th a t  during th e  l a t e r  s tag e s  o f  c o p u la tio n  and a f t e r  ex cessive  
vasocongestion  o f  th e  v a g in a l w a ll, a  c o n s t r ic t io n  o f  th e  lumen o f  th e  
vag ina  occurs as th e  g lans p en is  f l a r e s ,  th u s  producing th e  observed t i e  
o f  sex u a l organs. This phenomenon i f  found in  th e  fem ale monkey would be 
c o n s is te n t  w ith  M asters and Jo h n so n 's  (196$) f in d in g s  as to  th e  sexual 
response  o f th e  human fem ale.
A sso c ia tio n  Between A ggressive and Sexual Behavior in  th e  Male 
During orgasm, th e  m a le 's  unique v o c a l iz a t io n s ,  d is t in c t iv e  to  th a t  
p a r t i c u la r  fu n c tio n  and never h eard  a t  any o th e r  tim e , were observed on 
a  number o f occasions to  change to  a  decided  th r e a t  v o c a liz a tio n . This 
phenomenon was l ik e ly  t o  occur i f  an o th e r fem ale came c lo se  to  th e  m ating 
p a i r  during th e  m a le 's  orgasm ic v o c a liz a t io n . I t  appeared to  th e  e x p e r i­
m enter th a t  th e  m a le 's  eyes would suddenly  focus on th e  fem ale who came 
n e a r  and he would a t  t h a t  in s ta n t  change to  an in te n se  "hu-hu" v o c a liz a ­
t i o n  which denotes th r e a t .  On a  few occasions th e  male anim al during 
orgasm would seem to  suddenly  become aware o f  an e î^ e rim e n te r  o r  c a re ­
ta k e r  o u ts id e  th e  cage and change in s ta n t ly  from orgasm ic v o c a liz a tio n s
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t o  agg ressive  th r e a t  v o c a liz a tio n s . The male r a r e ly  th re a te n e d  th e  
experim enter a t  any o th e r  tim e.
On th e  o th e r hand; th e  male monkey sw itched  v ery  ra p id ly  from agg res­
s iv e  behavior w ith  a  female monkey to  sex u a l b eh av io r. This o b se rv a tio n  
i s  c o n s is te n t w ith  F reu d 's  (1948) s ta tem en t th a t  a  number o f  h is  p a t ie n ts  
r e p o r te d  g e n ita l  excitem ent during  f ig h t in g  o r  w re s t l in g . Indeed; w ith  
th e  male sp ec io sa  ag g ress iv e  b eh av io r tended  to  be a  p re lim in a ry  a c t i v i t y  
to  sexual b ehav io r. Many tim es when one o r  two fem ales were b i t in g ;  
th re a te n in g  o r  chasing  an o th er fem ale; th e  male would jo in  th e  dominant 
fem ales in  "ch a s tis in g "  th e  o ffen d e r on ly  to  suddenly s to p  b i t in g  th e  
subm issive fem ale and beg in  sex u a l beh av io r.
The M ale 's D if f e r e n t ia l  Treatm ent o f  Females 
The m ale 's  behav io r d if f e r e d  somewhat w ith  each fem ale ; although  t ru e  
co p u la to ry  behav io r (which commenced November 26, 19^5) in  g en era l fo llo w ­
ed  a  re g u la r  sequence o r  p a t te r n  in  each case . When p laced  w ith  a l l  f e ­
m a le s , th e  male from December onward gave p r e f e r e n t ia l  trea tm en t to  Ma, 
th e  most agg ressiv e  female o f  th e  group, w hatever s ta g e  o f  e s tru s  she 
m ight be in . This p re fe ren ce  seemed to  be an in te r a c t io n a l  p ro cess; f o r  
example, when p laced  in  th e  fem ales ' cage th e  male would s t a r t  d i r e c t ly  
tow ard Ma who in v a r ia b ly  p re se n te d  to  him th e  moment he e n te re d  th e  cage.
When th e  male on occasions began to  g iv e  h is  a t te n t io n  to  ano ther 
fem ale . Ma would p re se n t p e r s i s t e n t ly  to  th e  male w h ile  managing a lso  to  
g e t in  between him and th e  o th e r  fem ale. I f  th e  male d id  n o t mount h e r ,  
she would beg in  grooming him. These t a c t i c s  u s u a lly  gained  th e  d e s ire d  
r e s u l t ;  when th ey  f a i l e d  Ma sim ply a tta c k e d  th e  le s s  dominant fem ale. At 
t h i s  p o in t, th e  male seemed to  have one o f  two p o s s ib le  ch o ices; he e i th e r
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jo in e d  Ma in  th e  a t ta c k  on th e  o th e r  fem ale (which he d id  u su a lly )  o r  he 
a t ta c k e d  Ma (which he d id  r a r e ly ) .
A lthough th e  male d id  n o t beg in  t ru e  co p u la to ry  b eh av io r u n t i l  
November 26, I 965 , by December 9 th  he appeared to  be an experienced  male 
in  sex u a l in te ra c t io n s  w ith  th e  number one fem ale; f o r  example, fo u r 
co p u la tio n s  in  25 m inutes. This was n o t th e  case  w ith  th e  o th e r  th r e e ,  
le s s  dominant fem ales. With th e se  fem ales J a  con tinued  much o f  th e  
b eh av io r which had been observed  w ith  v a rio u s  fem ales p rev ious to  a c tu a l  
co p u la tio n s  and which seemed to  denote an in ep tn ess  o r  in experience  on 
th e  p a r t  o f  th e  m ale. He q u ite  o f te n  mounted th e  fem ale backward, occa­
s io n a l ly  from th e  s id e ,  and once s to o d  on a  fe m a le 's  back. He was ob­
se rv ed  th ru s t in g  h igh  p a s t  th e  v u lv a , a t  tim es around th e  anus o r  onto 
th e  back o f  th e  fem ale . This beh av io r w ith  th e  o th e r  th re e  fem ales con­
t in u e d  fo r  approxim ately  s ix  weeks p a s t  th e  tim e th e  male began a c tu a l  
co p u la tio n s  w ith  them, a lthough  w ith  th e  number one fem ale such in e p t 
b eh av io r was n o t observed once c o p u la tio n  was ach ieved .
This f in d in g  r a is e s  a  q u estio n  o f  some im portance: Why d id  th e  male
le a m  so ra p id ly  th e  c o r re c t  behav io rs f o r  c o p u la tio n  w ith  th e  number one 
fem ale when w ith  th e  o th e r  th re e  fem ales he con tin u ed  in c o r re c t  mounting 
and th ru s t in g  behav io rs  w e ll p a s t  th e  achievem ent o f  c o p u la tio n  w ith  th e se  
fem ales? The male monkey co p u la ted  w ith  th e  number th re e  monkey (L) on 
November 26, th e  number one monkey (Ma) November 28, th e  number fo u r mon­
key (C) November 30 , and th e  number two monkey (Jo ) December 17> Yet he 
was n o t observed mounting Ma in c o r re c t ly  a f t e r  t h e i r  f i r s t  co p u la tio n .
With th e  o th e r  fem ales , such in e p t b eh av io r p e r s i s te d  f o r  a  len g th  o f  tim e 
a f t e r  co p u la tio n  began.
I t  i s  d i f f i c u l t  to  account f o r  th e  m a le 's  d i f f e r e n t i a l  trea tm en t o f
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th e  fem ales u n le ss  th e  e f f e c t  o f  th e  fe m a le 's  b ehav io r upon th e  male is  
co n sid ered . Even h ere  i t  i s  d i f f i c u l t  to  p in p o in t e x a c tly  what th e  f e ­
m ale does to  evoke th e  c o r re c t  response  o r  to  h e lp  th e  male in  copula­
to r y  behav io r s in c e  bo th  L and Jo  p re se n te d  in  what seemed to  be th e  same 
manner as Ma (C im p rin ted  to  humans was th e  e x ce p tio n ). The m ajor observ­
a b le  d if fe re n c e  was th a t  Ma was by f a r  th e  most p e r s i s t e n t  fem ale in  p re s ­
e n ta t io n  b ehav io r and a lso  th e  most a c t iv e  in  c la sp in g  th e  male during 
mounting in te r a c t io n s .  On th e  b a s is  o f  th e se  o b se rv a tio n s , i t  would 
appear th a t  th e  fe m a le 's  a c t iv e  p a r t ic ip a t io n  in c lu d in g  c o r re c t  p o s it io n ­
in g , m aneuvering, and c la sp in g  o f  th e  male f a c i l i t a t e d  c o r re c t  responses 
from  th e  m ale. This co n clusion  i s  c o n s is te n t  w ith  o th e r  d a ta  c o lle c te d  
r e l a t i n g  to  Ma's su p e r io r  knowledge and s k i l l  o f  th o se  cues and behav iors 
in  s o c ia l  in te r a c t io n  which a re  n ecessa ry  f o r  s u rv iv a l in  a  colony.
The t h i r d  monkey in  th e  fe m a le 's  l in e a r  h ie ra rc h y  (L ), appeared 
n o tic e a b ly  slow er in  le a rn in g  such cues. The male monkey copulated ' w ith 
h e r  when she was in tro d u ced  s in g ly  in to  h is  cage , b u t w ith  ap p rec iab ly  
more in c o r re c t  m ountings, d ism ountings, and rem ountings. When Ma was 
p la c e d  in  th e  cage w ith  th e se  tw o, J a  c le a r ly  p re fe r re d  Ma. When a l l  th e  
monkeys were to g e th e r ,  th e  male ag a in  gave th e  number one fem ale th e  m ajor 
p o r t io n  o f  h is  a t t e n t io n  w hile  L ranked  second in  number o f  copu la tions 
observed . The number two monkey (Jo ) appeared  to  assume s ta tu s  secondary 
o n ly  to  Ma, p robab ly  due to  Ma's p ro te c t io n  o f  and p re fe re n ce  f o r  her. 
Toward th e  l a t t e r  s tag e s  o f  th e  s tu d y , i t  was n o ted  th a t  Jo  was beginning 
to  i n i t i a t e  b eh av io r s im ila r  to  M a's in  in te r a c t io n  w ith  th e  male in  th a t  
she p re sen te d  p e r s i s te n t ly  to  th e  m ale.
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T able 8
Number o f  Observed C opulations
I I - 26-65 to  6 - 6-66
Female No. o f  C opulations S o c ia l Rank
Mamie 24 1
Lena 12 3
J o s ie 7 2
C h iq u ita 7 4
The m ale’s b eh av io r w ith  th e  monkey Im prin ted  to  humans (C ), d if f e r e d  
co n sid e rab ly  from h is  tre a tm en t o f  th e  o th e r  fem ales. A lthough th e  male 
a ttem p ted  co p u la tio n s  w ith  C, m ounting, th r u s t in g ,  in sp e c tin g , e t c . ,  he 
u s u a l ly  d e s is te d  r a th e r  q u ick ly  and t r e a t e d  h e r  much as a  dominant male 
t r e a t s  a  "y ea rlin g "  in  th e  w ilds ( i t a n i ,  1959)• Even a f t e r  su c c e ss fu l 
c o p u la tio n s  w ith  C th e  male tended  to  t r e a t  h e r  d i f f e r e n t i a l l y .
When to g e th e r  J a  and 0 were observed  o f te n  p lay in g  to g e th e r ,  tum bling 
and r o l l in g  about on th e  f lo o r  as i f  w re s t l in g . No sh r ie k s  were heard  
from  C a t  th e se  tim es . She was seen  chasing  th e  male and p u ll in g  a t  him 
w h ile  he responded as i f  in  p lay  w ith  no lu n g in g , b i t in g  o r  th r e a t  v o c a l i ­
z a t io n s .
When th e  male stopped to  tak e  fo o d , C would again  p u l l  a t  him as i f  
" te a s in g "  in  o rd e r to  evoke a  p la y fu l  re sp o n se . She was much more a c t iv e  
a t  such tim es than  in  observed in te ra c t io n s  w ith  fem ales. In  many in ­
s ta n c e s  she seemed n o t in  th e  l e a s t  f e a r f u l  o f  th e  male as  in f e r r e d  from 
h e r  beh av io r. They o fte n  groomed each o th e r  f o r  len g th y  p e rio d s  o f  tim e
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and were seen  on numerous occasions s i t t i n g  to g e th e r  in  a  v e n tr a l  embrace.
When co p u la tio n s  o ccu rred , C sim ply s ta r e d  s t r a ig h t  ahead, n e i th e r  
reach in g  back to  c la s p  th e  male n o r to  tu r n  and look  in to  h is  face  d u r ^ g  
th ru s t in g  and orgasm as th e  o th e r  fem ales d id . She e m itte d  no v o c a liz a ­
t io n s  during th e  m a le 's  c h a r a c te r i s t i c  orgasm ic v o c a liz a t io n s .
Im prin ting  e f f e c t s . The co nclusions a re  t h a t  C by v i r tu e  o f  h e r 
e a r ly  experience w ith  humans and la c k  o f  ex p erience  w ith  a  monkey group 
d uring  the  e a r ly  c r i t i c a l  p e r io d  had n o t le a rn e d  many o f  th e  b eh av io ra l 
and v erb a l cues n ecessa ry  f o r  l iv in g  w ith in  th e  s o c ia l  s t r u c tu r e  o f  a  
monkey group. She obv iously  evoked a  d i f f e r e n t i a l  response  from th e  
male than th e  o th e r  fem ales w ith in  th e  group. J a  t r e a te d  h e r  most o f  th e  
tim e M i f  she were a  much younger monkey. His sex u a l b ehav io r w ith  h e r 
was n o t as a g g re ss iv e  nor as in te n s iv e , w hile  h e r  sex u a l b eh av io r w ith  him 
appeared to  be a  p a ss iv e  re c e iv in g  during  c o p u la tio n  r a th e r  th an  an a c t iv e  
p a r t ic ip a t io n  such as M a's.
Grooming is  n o t sex u a l b ehav io r p e r  s e ,  n e v e r th e le s s ,  i t  o f te n  p re ­
cedes o r occurs im m ediately a f t e r  c o p u la tio n  and i s  an ex trem ely  im portan t 
s o c ia l  fu n c tio n  in  th e  l i f e  o f  a  monkey. One very  marked d if fe re n c e  b e ­
tween C and th e  o th e r  fem ales i s  in  th e  method o f  grooming. C p ick s  very  
c a r e fu l ly  w ith  index f in g e r  and opposable thumb a t  on ly  one h a i r  a t  a  tim e . 
The o th e r fem ales use  b o th  hands in  th e  p ro cess  and Ma i s  e s p e c ia l ly  p ro ­
f i c i e n t .  One hand p a r ts  a  la rg e  a re a  o f  h a i r  and p re s se s  i t  down w hile  
th e  o th e r hand ra p id ly  p a r ts  b i t  by b i t  th rough th e  a re a  grooming many 
h a i r s  along th e  p a r t .  T his observed b eh av io r i s  ve ry  s im i la r  to  P u ru y a 's  
( 3.957) d e sc r ip tio n  o f  th e  grooming b eh av io r o f  w ild  Japanese monkeys. C 
a p p a ren tly  has nev er le a rn ed  th e  more e f f e c t iv e  and ra p id  method o f  groom­
in g . Nor does she re c ip ro c a te  when an o th e r fem ale grooms h e r ,  and such
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u n i l a t e r a l  e f f o r t s  then  a re  a p t to  cease . Monkeys appear to  need o r  to  
v a n t a  resp o n se , an in te r a c t io n ,  in  o rd e r to  expend th e  e f f o r t  to  he 
s o c ia l .  Many o f  th e  d riv e s  o f  each in d iv id u a l in  a  group a re  s a t i s f i e d  
o r  reduced  hy in te ra c t io n s  v i t h  o th e rs  in  th e  group. But th e  in te ra c t io n s  
a re  r e c ip ro c a l  in  th ese  c a se s . This r e c ip r o c i ty  o f  in te r a c t io n  i s  co n sid ­
e re d  to  be fundamental to  th e  dynamics o f  a  group.
E ffe c ts  o f  E s tru s  and M ating on S o c ia l S ta tu s  
Tokuda (19^2) has re p o r te d  th a t  a  fem ale in  e s tru s  i s  more h ig h ly  
p r iz e d  by th e  group in  th e  w ild s and th a t  c o n so r t r e la t io n s h ip s  bestow  
a  c e r ta in  amount o f s p e c ia l  p r iv i le g e s  on th e  fem ale in  p ro p o r tio n  to  th e  
dominance o f  th e  male. These e f f e c t s  were observed  to  some e x te n t w ith in  
th e  sm all colony o f  t h i s  s tudy ; f o r  example, C who was in v a r ia b ly  a t ta c k ­
ed a t  any o th e r  tim e was a llow ed in to  th e  cage w ith  o th e r  fem ales f o r  a  
24-hour p e rio d  during e s tru s  w ith o u t v io le n t  abuse . Ma was observed  to  
groom f o r  leng thy  p e rio d s  th e  fem ale in  e s tru s  and to  be e s p e c ia l ly  i n t e r ­
e s te d  in  h e r  h in d q u arte rs  as in fe r r e d  from numerous in s p e c tio n s , m anipula­
t io n s  and l ic k in g  beh av io r. C arpen ter (1942) found th a t  fem ale rhesus 
groom th e  female in  e s tru s  more during  th i s  tim e . The male sp ec io sa  to o  
was observed  to  a f fo rd  some degree o f  s p e c ia l  p ro te c t io n  f o r  a  b r i e f  tim e 
t o  th e  e s tru s  female w ith  whom he had j u s t  co p u la ted . This was n o t in ­
v a r ia b ly  so , however, f o r  i f  Ma (number one) a tta c k e d  th e  o th e r  fem ale, 
he o f te n  a f t e r  a  few token  defense behav io rs  jo in e d  Ma in  th e  a t ta c k .
Once Ma p u lle d  J a  o f f  an e s tr u s  fem ale during  a co p u la to ry  a ttem p t and 
a c tu a l ly  succeeded in  su p p lan tin g  th e  o th e r  fem ale as r e c ip ie n t  o f  th e  
m a le 's  a t te n t io n .  Thus M a's ag g re ss iv e  b eh av io r overcame any e le v a tio n  
in  s ta tu s  which might have o th erw ise  accrued  and se rv ed  an im portan t func­
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t i o n  in  m ain ta in in g  h e r o"wn s o c ia l  p o s i t io n .  Ma was a lso  th e  f i r s t  female 
o f  th e  colony to  conceive and d e liv e r  an in fa n t .
I t  appeared th a t  th e  male o f  t h i s  colony when w ith  a l l  fem ales ac­
cep te d  th e  rank  e s ta b lis h e d  by th e  fem ales and g e n e ra lly  p re fe r re d  th e  
fem ales in  th e  same rank  o rd e r as th e  s o c ia l  h ie ra rc h y  d e sp ite  th e  p a r t i c ­
u la r  s t a t e  o f  e s t r u s .  Only v e ry  b r i e f  p e rio d s  o f  e le v a te d  s ta tu s  occurred  
among th e  le s s  dominant fem ales in  e s t r u s  a f t e r  c o p u la tio n s  w ith  th e  male.
Judging from o b serv a tio n s  o f  th e  anim als used  in  t h i s  s tu d y , th e  
number one fem ale in  s o c ia l  s ta tu s  appears to  le a d  a  much more a c t iv e  and 
a g g re ss iv e  r o le  w ith in  th e  s o c ia l  s t r u c tu r e  o f  th e  monkey group th an  has 
h i th e r to  been su sp ec ted , a lth o u g h  one group o f  Japanese monkeys re p o r te d ­
l y  i s  le d  by a  fem ale (Kawamura, 1958). I t  i s  p o s s ib le ,  o f  co u rse , th a t  
th e  male sp ec io sa  used  in  t h i s  s tu d y  i s  unusu ally  d o c ile  and f r ie n d ly ;  
however, he i s  judged to  be a  p u b e r ta l  male and t h i s  may be a  h ig h ly  s ig ­
n i f i c a n t  f a c to r .  As he m atures f u r th e r ,  he may p o s s ib ly  become le s s  
e a s i ly  in flu en ced  by th e  dominant fem ale. Among sp ec io sa  monkeys, i t  is  
c le a r  th a t  s o c ia l  le a rn in g  as w e ll as ag g ress io n  p lay s  a  c r i t i c a l  ro le  
in  s o c ia l  s ta tu s  among fem ales. M oreover, th e  most ag g re ss iv e  fem ale o f  
a  group may in flu en c e  th e  m a le 's  accep tance o f  an e s ta b lis h e d  s o c ia l  h ie r ­
a rch y . I t  i s  a lso  p o s s ib le ,  however, t h a t  a  new fem ale h ig h ly  p re fe r re d  
by th e  male might e f f e c t  decided  changes in  th e  e x is t in g  s o c ia l  h ie ra rc h y .
CHAPTER VI
MANIPOIATION OF VARIABLES HYPOTHESIZED AS DETERMINANTS 
OF SOCIAL STATUS IN FEMALE MACAQUES
P a r t  I :  Enovid Experim ent
I t  has heen dem onstrated th a t  among fre e -ra n g in g  monkeys th e  fem ale 
in  e s t r u s  i s  more h ig h ly  p r iz e d  by o th e r  members o f  th e  group (C arpen ter, 
19^2; Tokuda, I 962) and may a t t a i n  s p e c ia l  e a tin g  p r iv i le g e s  during th e  
maximum e s tru s  phase as v e i l  as in te n s i f i e d  s o c ia l  in te ra c t io n s  such as 
le n g th ie r  grooming p e rio d s  and more numerous g e n i ta l  in sp ec tio n s  and 
m an ip u la tio n s . Such in te ra c t io n s  a re  co n sid e red  b a s ic  to  th e  dynamics 
o f  a  monkey group a t  a l l  t im e s , b u t th e  appearance o f  e s tru s  in  a  fem ale 
c le a r ly  in te n s i f ie s  and in c rease s  th e  amount o f  s o c ia l  in te r a c t io n  w ith  
b o th  male and fem ale members o f  a  group. D uring th e  maximum e s tru s  phase 
a  fem ale norm ally  has co n sid e rab ly  in c re a se d  amounts o f  e s tro g en .
S ev e ra l re sea rc h e rs  (B irch  & C la rk , 1946, 1950; Crawford, 1940; 
N ow lis, 1942; Y erkes, 1940) have been in te r e s t e d  in  th e  b eh av io ra l e f f e c ts  
o f  in c re a se d  gonadal hormones in  chim panzees. In c reased  e s tro g en  le v e ls  
have been in v e s t ig a te d  in  b o th  fem ale and male chimpanzees; a lso  th e  b e ­
h a v io ra l  e f fe c ts  o f  in c re a se d  androgen le v e ls  have been s tu d ie d  in  b o th  
sexes. Crawford (1940) re p o r te d  th a t  su b o rd in a te  fem ale chimps o fte n  
o b ta in e d  more food w hile  in  e s tru s  th an  a t  o th e r  tim es w hile  B irch and 
C lark  (1946, 1950) re p o r te d  th a t  one su b o rd in a te  fem ale chimp responded
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t o  b o th  e s tro g en  and androgen tre a tm e n t in  th e  same way: she o b ta in ed
most o r  a l l  o f  th e  peanuts in  fo o d -g e tt in g  t e s t s  under th e  e f f e c t s  o f  
e i t h e r  hormone, whereas p r io r  to  e i th e r  tre a tm e n t she had o b ta in ed  few, 
i f  any , o f  th e  n u ts . The same re se a rc h e rs  re p o r te d  t h a t  androgen en­
hanced a dominant m a le 's  fo o d -g e ttin g  s c o re s .  C onversely , e s tro g en  
decreased  h is  sco res  to  th e  p o in t t h a t  he was su b o rd in a te  to  h is  cage 
m ate. Other experim enters (A llee , 19^0; B a l l ,  19^0; Noble & Borne, 19^0; 
Noble & G reenberg, 1 94 l) have conducted sex-hormone s tu d ie s  on such w idely  
d i f f e r e n t  in frap r im a te  anim als as f i s h ,  r e p t i l e s ,  b i r d s ,  and mammals. The 
l a t t e r  experim enters found th a t  g e n e ra lly  androgens enhanced dominance be­
h a v io r  o f  b o th  fem ales and m ales; e s tro g en s  e i th e r  reduced  ag g ress iv en ess  
o r  had no e f f e c t .
Mirsky (1955) in v e s t ig a te d  th e  e f f e c t s  o f  bo th  gonadal hormones on 
dominance b eh av io r in  rh esus th a t  had been  gonadectom ized two months p r io r  
to  th e  experim ent. The experim en ter o b ta in e d  a  base l in e  measure o f  the  
group s t ru c tu re  and in te r a c t io n  in  o rd e r to  m easure any changes which might 
occur under hormonal c o n d itio n s . The r e s u l t s  o f  t h i s  study  show no change 
in  th e  h ie ra rc h y  o f  dominance-submiss io n  under e i th e r  o f  th e se  hormones.
In  view o f th e  f in d in g s  o f  o th e r  p rim ate  s tu d ie s  c i t e d  p re v io u s ly , t h i s  i s  
a  somewhat unexpected r e s u l t ;  however, th e  au th o r emphasizes th a t  ag g res­
s io n  and dominance a re  n o t in v a r ia b ly  In f lu en c e d  by sex  hormones and th a t  
th e  s o c ia l  b eh av io r o f  macaques i s  m arkedly r e f r a c to r y  to  change.
■ C learly , i t  i s  n o t s a fe  to  g e n e ra liz e  ac ro ss  sp ec ie s  concern ing  such 
phenomena, p a r t i c u la r ly  s in ce  d i f f e r e n t i a l  e f f e c t s  have been found even 
w ith in  a  sp e c ie s . The p re se n t s tu d y  was designed  to  in v e s t ig a te  th e  e f ­
f e c t s  o f a  r e l a t i v e ly  sm all amount o f  e s tro g e n  combined w ith  a  l a r g e r  
amount o f p ro g e s tin  co n ta in ed  w ith in  a  c o n tra c e p tiv e  p i l l  (Enovid-E).
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With th e  very  ra p id  r i s e  s in c e  1955 in  th e  use  o f  o r a l  co n tracep ­
t i v e s ,  which u t i l i z e  h ig h e r th an  normal le v e ls  o f  e s tro g en  and p roges­
te ro n e  to  in h ib i t  r e le a s e  o f  th e  m onthly ovum, th e  a re a  o f  gonadal 
hormone in v e s t ig a tio n  has become o f  in c re a s in g  in t e r e s t  to  s c i e n t i s t  
and layman a l ik e .  The c l in ic ia n  h ears  v a r ie d  and c o n tra d ic to ry  accounts 
from  female c l i e n ts  who ta k e  "the p i l l " .  A few women re p o r t  no p h y s ic a l 
o r  p sy ch o lo g ica l e f f e c t  can be d e te c te d  w hile  o th e rs  a t t r i b u t e  to  i t  
symptoms rang ing  from w eight lo s s  to  w eight g a in , from nausea to  in c re a se d  
a p p e t i t e ,  from la ck  o f  energy to  an in c re a se d  tempo o f  a c t i v i t y ,  from 
in c re a se d  sex u a l d e s ire  to  lo s s  o f  sex u a l d e s ir e ,  from in c re a se d  i r r i t a ­
b i l i t y  to  in c re a se d  p la c id i ty ,  and so on.
According to  Astwood (1965) iu  The Pharm acological B asis o f  Thera­
p e u tic s  and T y le r {196k) in  a  m edical jo u rn a l  th e  u n d e s irab le  e f f e c t s  o f 
Enovid in  humans u s u a lly  a re  nau sea , d iz z in e s s , o c ca s io n a l vom iting , head­
ach e , and d iscom fort in  th e  b r e a s ts .  These au th o rs  f in d  a lso  in  women 
u s e rs  o f  Enovid a  tendency to  ga in  w eight and an in c re a se  in  p h y s ic a l v ig o r 
w ithou t a  c o n s is te n t  change in  l ib id o .  The p h y s io lo g ic a l and p sycho log ica l 
e f f e c t s  o f  o r a l  c o n tra c e p tio n  seem to  be o f  more th an  p a ss in g  in t e r e s t  to  
a  number o f  peop le.
The e f f e c ts  o f  Enovid a re  be in g  s tu d ie d  in  v a rio u s  ways; f o r  example, 
K ar, Chandra, & Chowdbury (1965) ad m in is te red  Enovid to  rhesus monkeys 
f o r  vary ing  len g th s  o f  tim e and th e n  s a c r i f i c e d  th e  anim als in  o rd e r to  
s tu d y  th e  o v a rie s  h is to lo g ic a l ly .  They found very  s l i g h t  w eight in c re a se  
in  th e  o v a r ie s ,  th e  in c re a se  in  w eight be in g  p ro p o r tio n a te  to  th e  le n g th  
o f  Enovid a d m in is tra tio n .
The purpose o f  th e  p re se n t experim ent i s  to  s tu d y  th e  e f f e c t  o f  an 
o r a l  c o n tra c e p tiv e , v i z . ,  Enovid-E, on th e  b eh av io r o f  nonhuman p rim ate
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s u b je c ts  who cannot be in flu en ced  by p r io r  knowledge o f  th e  u su a l unde­
s i r a b le  e f fe c ts  o f  th e  p i l l .  The su b je c ts  u sed  were th e  fem ale Macaca 
sp e c io sa  s tu d ie d  throughout th e  p re se n t o v e r a l l  in v e s t ig a t io n  o f  th e  
determ inan ts o f  s o c ia l  s ta tu s  in  fem ales.
Problem
S ev era l s tu d ie s  concerning th e  e f f e c t s  o f  in c reased  s te r o id  hormones 
in  in frap rim a te  anim als rev ea led  d if fe re n c e s  in  th e  behav io r o f  th e  a n i­
mals w hile  under th e  e f fe c ts  o f  th e  hormone dosage. G en era lly , androgen 
in c re a se d  agg ression  and estro g en  e i th e r  d ecreased  ag g ress io n  o r caused 
no change. On th e  o th e r  hand, In c reased  dosages o f  sex  hormones in  chim­
panzees produced d i f f e r e n t i a l  e f f e c ts  and in  one ease  a  fem ale responded 
to  e s tro g en  w ith  in c reased  dominance in  fo o d -g e tt in g  t e s t .  In  th i s  same 
fem ale androgen produced s im ila r  r e s u l t s .  M irsky found no s ig n i f ic a n t  
d if fe re n c e  in  dominance behavior o f  rhesus monkeys w ith  in c re ase d  dosage 
o f  e i th e r  e stro g en  o r androgen. V erbal r e p o r ts  from in d iv id u a l women 
u s in g  o r a l  c o n tracep tiv e s  vary  w idely  and may be in flu en ced  by psycholog­
i c a l  f a c to rs  a s id e  from p h y s io lo g ic a l e f f e c t s .  This may be one m ajor 
advantage in  ad m in is te rin g  Enovid to  nonhuman p rim ates s in ce  th e  su b je c ts  
w i l l  n o t be su sc e p tib le  to  "expected" e f f e c t s  o f  th e  p i l l .
The prim ary o b je c tiv e  o f th e  p re se n t in v e s t ig a t io n  was to  c o n tro l 
th e  v a r ia b le  o f  o v u la tio n  in  a  colony o f  fem ale sp ec io sa  in  o rd e r to
- 'v
s tu d y  th e  fem ales ' l in e a r  rank ing  during  a q u ie sc e n t p e rio d  in  th e  re p ro ­
d u c tiv e  cy c le . S ince e s tru s  in  th e  fem ale monkey produces s ig n i f ic a n t ,  
m easurable  changes in  th e  s o c ia l  beh av io r o f  o th e r  members o f  th e  group, 
a  tre a tm en t which suppresses o v u la tio n  m ight lo g ic a l ly  be expected  to  p ro ­
duce some changes in  behav io r w ith in  th e  s o c ia l  s t ru c tu re  and perhaps
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some s h i f t  in  th e  l in e a r  s o c ia l  h ie ra rc h y . P revious s tu d ie s  o f  in c reased  
e s tro g en  le v e ls  re p o r t  a  decrease in  ag g re ss iv e  beh av io r o r  no change in  
in fra p r im a te  an im als. On th e  o th e r  hand, a  s tu d y  o f  chimps found an 
in c re a se  in  ag g ress iv e  behav io r from th e  e f f e c t s  o f  bo th  e s tro g en  and 
androgen. A study  o f  rhesus monkeys re p o r te d  no change, th u s  th e  re sea rc h  
l i t e r a t u r e  p re sen ts  some am b igu ities  as to  th e  r e s u l t s  which might be ex­
p e c te d  w ith  ano ther sp ec ie s  o f  p rim a te , s tu m p -ta ile d  macaques (sp e c io sa ).
S p e c if ic a l ly ,  t h i s  in v e s t ig a t io n  a ttem p ted  to  determ ine i f  Enovid-E 
tre a tm e n t can be dem onstrated to  produce changes in  observab le  behav io r 
w ith in  th e  s o c ia l  s t ru c tu re  o f  a  sm all colony o f  fem ale Macaca sp e c io sa . 
Two hypotheses were te s te d .
Hypothesis 1: Female s tu m p -ta ile d  macaques (s p e c io sa ) under h o r­
monal e f f e c ts  o f  B iovid-E  do n o t m an ife s t changes in  th e  l in e a r  rank  o f 
th e  e x is t in g  h ie ra rc h y .
H ypothesis 2: Female s tu m p -ta ile d  macaques ( s p e c io sa ) under h o r­
monal e f f e c ts  o f  Enovid-E do n o t m an ife s t b eh av io r s ig n i f ic a n t ly  d i f f e r e n t  
from  th e  base l in e  o f  b ehav io r o b ta in ed .
Method
S u b je c ts . Four fem ale s tu m p -ta ile d  macaques were used; th e se  fem ales 
had  e s ta b lis h e d  a  l in e a r  rank ing  in  t h e i r  s o c ia l  s t r u c tu r e  and were domi­
n a n t in  th i s  o rd e r: ( l )  Ma, (2) J o , (3) L, and (4) C, re a re d  from in fan cy
by humans. The fem ales ranged in  w eight from approxim ately  11 to  13 
pounds.
Procedure . Ten-minute o b serv a tio n s  o f  th e  In te ra c t io n s  were made and 
reco rd ed  d a ily  a t  approxim ately  12:00 noon, p lu s  o r  minus 30 m inutes on 
o ccas io n s . As a  c o n tro l a g a in s t th e  p o s s i b i l i t y  o f  d i f f e r e n t i a l  b ehav io r
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a t  an ’’expected  tim e" ( a r r i v a l  o f  th e  E) a  th re e -d a y  c o n tro l  p e rio d  was 
ru n  in  which b ehav io r was observed  on a  random ized b a s is  during th e  a n i­
m a l 's  waking hou rs . These o b serv a tio n s  were compared w ith  an e q u iv a len t 
number o f  o b serv a tio n s  tak en  a t  th e  s ta n d a rd iz e d  tim e . No s ig n i f ic a n t  
d if fe re n c e s  in  b eh av io r were found. A d d itio n a lly , a  one-day c o n tro l p e r i ­
od was run  in  which tim e samples were o b ta in ed  every  hour throughout th e  
day from dawn to  dark . These o b serv a tio n s  were made from a d is ta n ce  o f  
150 f e e t  w ith  th e  a id  o f  pow erful b in o c u la rs . The E was s i tu a te d  w ith in  
a  b u ild in g  b e fo re  daybreak and th e  anim als appeared  unaware th a t  she was 
in  th e  v ic in i ty .  O ther th an  expected  d iu rn a l f lu c tu a t io n s  in  beh av io r 
th ro u g h o u t th e  day, such as le s s  a c t i v i t y  on f i r s t  awakening, decreased  
a c t i v i t y  as dusk approached and during napping p e rio d s  in  th e  a fte rn o o n , 
no s ig n i f ic a n t  d iffe re n c e s  were found.
The observed beh av io r was ca te g o riz e d  under th re e  headings: Aggres­
s iv e ,  Subm issive, o r  F r ie n d ly  b eh av io r. The b eh av io rs  in c lu d ed  in  each 
c a te g o ry  a re  o u tl in e d  in  th e  appendix. Some b eh av io rs  d id  n o t f a l l  w ith in  
th e s e  d e fin ab le  c a te g o r ie s  and were n o t in c lu d ed  in  th e  m easure.
Ten-minute observations were made daily  from June $, I965, to  Octo­
ber 8 , 1965, The f i r s t  segment o f time (44 days) from June 5, 196$, to  
Ju ly  18, 1965, was the in i t ia l  s e t t l in g  phase in which the animals 
were f i r s t  integrated. This period appeared to  be a time in which the 
females determined the re la tiv e  so c ia l status o f  each member in the colony 
and estab lished  a hierarchy which then remained extremely stab le over time. 
The females were f ir s t  integrated on June 4 , 196$, and the follow ing 44- 
days o f observed interactions were judged not to  be an accurate measure 
o f  base lin e  behavior. I t  was anticipated that aggressive behavior would 
be appreciably higher during ea r lier  stages o f in tegration , p articu larly
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d u rin g  approxim ately  th e  f i r s t  veek.
The second segment o f  tim e , J u ly  19, 19&5, to  August 28, I 965 , was 
th e  40-day p e rio d  o f  Enovid-E a d m in is tra tio n . The th i r d  segment o f  tim e , 
August 3O; 1965,  to  O ctober 8 ,  I 965 ,  was th e  44-day p e rio d  a f t e r  comple­
t io n  o f  Enovid trea tm en t and i s  co n sid ered  to  be an a ccu ra te  base  l in e  
m easure o f  "normal" beh av io r.
Enovid-E a d m in is tra tio n . One t a b l e t  o f  Enovid-E c o n ta in in g  2 .$  mg 
o f  n o re thynodre l (p ro g e s tin )  and 0 .1  mg o f  m estrano l (e s tro g en ) i s  th e  
recommended human a d u lt  dosage. O ne-fourth  t a b l e t  was ad m in is te red  to  
each fem ale sp ec io sa  d a ily  f o r  40 days. Length o f  th e  sp ec io sa  m enstru­
a l  cy c le  was unknown a t  th a t  tim e s in ce  th e  cy c le  had n o t y e t been s tu d ie d  
s y s te m a tic a l ly , th e re fo re ,  le n g th  o f  rh esus cy c le s  and len g th  o f  nemes- 
t r i n a  cy c les  were used  as a  b a s is  f o r  determ in ing  th e  number o f  days to  
a d m in is te r  Enovid. Rhesus have an average menstrual cy c le  o f 28 days 
(Hartman, 1932) w hile  n em estrina  average from 30 to  40 days in  len g th  
(Kuehn, Jensen  and M o rr i l l ,  1965). In  o rd e r  to  have some degree o f  c o n f i­
dence th a t  th e  t o t a l  m enstrual cy c les  o f  sp ec io sa  was t r e a te d ,  th e  lo n g er 
cy c le  was used as th e  base  f o r  a d m in is tra tio n .
A second s ta g e  o f  th e  Enovid experim ent c o n s is te d  o f  ad m in is te rin g  
Enovid to  only o n e -h a lf  o f  th e  fem ales in  th e  co lo n y --th o se  low est in  
s t a t u s ,  P e r e a s  no drugs were g iven a t  t h i s  tim e to  th e  fem ales o f  h ig h e r 
s t a t u s .  The f i n a l  s tag e  o f  th e  experim ent th en  was to  re v e rse  t h i s  p ro ­
cedure by ad m in is te rin g  Enovid to  th e  o th e r  h a l f  o f  th e  colony—th o se  
fem ales h ig h e s t in  s t a t u s ,  whereas no drug was g iven  a t  th i s  tim e to  th e  
low er s ta tu s  fem ales.
The Enovid t a b l e t  was c rushed  in  a  g la s s  m ortar w ith  a  g la ss  p e s t l e ,
1
ground f in e ly ,  and mixed w ith  an in s ta n t  b re a k fa s t  d rin k  . One cup o f  
^Tang
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w ater was added and th e  m ixture s t i r r e d  u n t i l  d is so lv e d  thoroughly . Each 
fem ale was ap p o rtio n ed  o n e -fo u rth  o f  th e  l iq u id  and drank from a  rubber 
sy rin g e  a p p lie d  to  a  g la ss  tu b e . Each su b je c t had been t r a in e d  p rev io u s ly  
to  s i t  on th e  E 's  la p  and to  d rink  from th e  ap p a ra tu s . The fem ales had 
c u l t iv a te d  a  t a s t e  f o r  th e  d rink  and sip p ed  th e  dosage r e a d ily .
R esu lts
H ypothesis 1. At no tim e during  d i f f e r e n t i a l  Enovid trea tm en t to  
th e  fem ale colony no r during  Enovid trea tm en t to  a l l  fem ales was th e re  any 
change in  th e  l in e a r  rank o f  th e  fem ale s o c ia l  s t r u c tu r e .  In  fo o d -g e ttin g  
t e s t s  conducted d a ily  w ith  e i th e r  grapes o r  banana s l i c e s  o ffe re d  to  th e  
g roup , Ife. con tinued  to  be number one, Jo  con tinued  to  be number two, w hile  
L rem ained number th re e  and had to  be removed from th e  cage in  o rd e r to  
re c e iv e  f r u i t .  I t  was n ecessary  f o r  C, in  o rd e r to  escape se rio u s  in ju ry ,  
t o  be housed in  a  sm all cage w ith in  th e  la r g e r  cage which p ro te c te d  h e r 
from  p h y s ic a l a t ta c k s  (as desc rib ed  in  a  p rev ious c h a p te r ) . She c le a r ly  
rem ained th e  number fo u r monkey during  Enovid tre a tm e n t as a t t e s te d  by th e  
f a c t  th a t  she re q u ire d  p ro te c tio n  a t  a l l  tim es.
The number o f ag g ress iv e  behav io rs observed during  Enovid trea tm en t 
to  a l l  fem ales ranked th e  fem ales in  th e  same o rd e r w ith  th e  number one 
monkey e x h ib it in g  th e  g r e a te s t  number o f  a g g re ss iv e  a c ts  and so on down 
th e  s t r a ig h t - l i n e  rank . The only "apparen t"  ex cep tio n  to  th i s  occu rred  
w ith  C (number fo u r)  who was housed in  a  p ro te c te d  environm ent and co u ld , 
th e r e f o r e ,  vo ice  th re a te n  w ithou t f e a r  o f  r e p r i s a l .  She numbered 47 
ag g re ss iv e  th r e a t s  whereas L (number th r e e ) ,  who was housed in  th e  same 
cage w ith  th e  o th e r  more dominant anim als and cou ld  n o t escape r e t a l i a ­
t i o n ,  numbered only  4 l  ag g ress iv e  a c ts .  There can be no q u es tio n , however,
Qk
t h a t  L vas dominant over C (as a t t e s t e d  by th e  f a c t  th a t  C re q u ire d  p ro ­
t e c t io n  from L co n tinuously ) d e sp ite  th e  s l i g h t l y  la r g e r  number o f  agg res­
s iv e  behav iors e x h ib ite d  by C, The number o f  observed  ag g re ss iv e  a c ts  
were; Ma, l 6l ;  J o ,  108; L, 4 l ;  and C, ^7. There were no observed in s ta n ­
ces o f  dominance in te ra c t io n  c o n tra ry  to  th e  d ir e c t io n  im p lic i t  in  th e  
l i n e a r  h ie ra rch y  o f th e  group.
The number o f  observed subm issive a c ts  were in  th e  re v e rse  o rd e r:
C, 71; L, 55; J o ,  13; and Ma, 2 . These d a ta  a re  p re se n te d  in  Table 10.
On th e  b a s is  o f  th e se  d a ta , i t  can be concluded th a t  n e i th e r  Enovid- 
E tre a tm en t to  a l l  fem ales no r d i f f e r e n t i a l  tre a tm e n t to  th e  fem ales e f ­
fe c te d  any changes in  th e  e s ta b lis h e d  l i n e a r  h ie ra rc h y  o f  th e  fem ale 
macaque colony. Thus, hypo thesis  1 i s  accep ted  as sup p o rted  by th e se  
f in d in g s .
Hypothesis 2 . Table 10 p re se n ts  th e  number o f  observed in te ra c t io n s  
c a te g o riz e d  as A ggressive , Subm issive, and F r ie n d ly  beh av io r du ring  EnovLd- 
E a d m in is tra tio n  f o r  each in d iv id u a l monkey as w e ll as th e  t o t a l  number o f  
each o f  th ese  th re e  c a te g o rie s  o f  b eh av io r. Table 9 p re se n ts  th e  measure 
o f  base l in e  b eh av io r which i s  th e  number o f  observed  in te ra c t io n s  in  
th e se  same th re e  c a te g o rie s  o f  behav io r when th e  anim als were n o t under 
th e  e f f e c ts  o f  Enovid-E. Table 4 i s  d u p lic a te d  f o r  convenience in  com­
p a r iso n  o f  th e  s e t t l i n g  phase o f  in te g ra t io n  w ith  base  l in e  behav io r and 
w ith  behav io r under Enovid tre a tm e n t,
A comparison o f  th e  base l in e  b eh av io r w ith  th e  behav io r under th e  
e f f e c t s  o f  Enovid re v e a ls  an in c re ase  in  t o t a l  numbers o f  b eh av io r ob­
se rv ed  under Enovid trea tm en t in  a l l  th re e  c a te g o r ie s  o f  b eh av io r w ith  th e  
most marked In c rease  o ccu rrin g  in  th e  t o t a l  number o f  ag g re ss iv e  behav io rs. 
A lso , in d iv id u a lly , each anim al e x h ib ite d  an in c re a se  in  ag g re ss iv e  behav-
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Table 4








Chiguita 21 31 23 .75
Lena TO 50 53 173
Josie 125 26 69 220
Mamie 2 m 264
Total 371 109 252 732
Duplicated for convenience in comparison
Table 9
'








Chiquita 9 37 19 65
Lena 31 42 46 121
Josie 52 18 63 133
Mamie J i J 2 àSê,
Total 158 100 219 477
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Table 10


















Chiquita 47 (52) 71 (78) 23 (25) 155
Lena 4l (45) 55 (61) 52 (57) 163
Josie 108 (119) 13 (16) 47 (52) 187
Mamie J L 286
Total 357 (373) l4l (157) 219 (24l) 791
HOTEt Correction factor for difference in number of days observations0
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i o r  du ring  Enovid a d m in is tra tio n  from base l in e  b eh av io r a lthough  th e  in ­
d iv id u a l in c rease s  v a r ie d  co n sid e rab ly  from monkey to  monkey.
Under th e  hormonal e f f e c ts  o f  Enovid, e s s e n t ia l ly  no change occurred  
in  th e  subm issive behav io r o f  th e  number one and number tvo  monkeys o f 
th e  h ie ra rc h y . A s l ig h t  in c re a se  from 42 to  6 l  vas no ted  in  th e  submis­
s iv e  b eh av io r o f  th e  number th re e  monkey; th u s  th e  number fo u r  monkey was 
th e  l a r g e s t  c o n tr ib u to r  (4 l)  to  th e  t o t a l  in c re a se  in  subm issive behav io r.
F r ie n d ly  behav io r in c re a se d  s l i g h t l y  under th e  e f f e c ts  o f  Enovid.
The number one monkey c o n tr ib u te d  th e  la r g e s t  p o r tio n  (17) o f  th e  t o t a l  
in c re a s e , th e  number tvo  monkey c o n tr ib u te d  th e  nex t la r g e s t  p o r tio n  ( l2 ) ,  
th e  number th re e  monkey c o n tr ib u te d  9 f r ie n d ly  b eh av io rs , and th e  number 
fo u r  monkey in c reased  by on ly  6 over h e r  base  l in e  beh av io r.
A three-w ay a n a ly s is  o f  v a rian ce  was c a lc u la te d  on transfo rm ed  d a ta . 
I t  was n ecessa ry  to  convert th e  raw sco res  to  Z sco res  in  o rd e r to  equal­
iz e  b eh av io r s c a le s  used in  th e  o b se rv a tio n s . These b eh av io r s c a le s  were 
fre q u e n c ie s  o f  observed b eh av io r in  th re e  c a te g o r ie s .  An in sp e c tio n  o f  
T able  11 shows th a t  s ig n if ic a n t  d iffe re n c e s  were found in  beh av io r during 
th e  th re e  tim e p eriods (p ^ , . 05) and in  th e  b eh av io r o f in d iv id u a l mon­
keys (p 01) whereas th e  in te r a c t io n  e f f e c t  o f beh av io r tim es monkey i s  
h ig h ly  s ig n i f ic a n t  (p i^ .O O O l) .
The means f o r  s ig n i f ic a n t  e f f e c t s  o f  tim e a re : S e t t l in g  Phase o f  In ­
te g r a t io n  (Time P erio d  I )  50 .9; Base Line B ehavior (Time P e rio d  I I )  46 .5 ; 
Enovid Treatm ent (Time P e rio d  I I I )  52 .6 . Thus Enovid a d m in is tra tio n  to  
fem ale Macaca sp ec io sa  appears to  e f f e c t  o v e ra l l  beh av io r in  such a  way 
t h a t  th e  In c rease  i s  s im ila r  to  th e  o r ig in a l  s e t t l i n g  phase o f  th e  f i r s t  
in te g r a t io n  and i s  s ig n i f ic a n t ly  d i f f e r e n t  from th e  base l in e  o f  b eh av io r 
o b ta in e d .
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A two-vay a n a ly s is  o f  v a rian ce  c a lc u la te d  f o r  b a s e - l in e  b eh av io r 
and b eh av io r under Enovid tre a tm en t y ie ld s  an P o f  12.14 which shows th a t  
th e  d if fe re n c e  between th e  two c o n d itio n s  is  s ig n i f ic a n t  a t  th e  .01  le v e l  
o f  confidence . The sim ple e f f e c ts  o f  tim e fo r  each o f  th e  th re e  b ehav io rs  
show th a t  ag g re ss iv e  behav io r c o n tr ib u te s  th e  g r e a te s t  amount to  o v e ra l l  
b eh av io r in c re a se  w ith  an F o f 12.75 (p ^ ^ . O l )  whereas subm issive behav­
io r  re v e a ls  a  tre n d  being  s ig n i f ic a n t ly  d i f f e r e n t  a t  th e  .09  le v e l  o f  con­
fid e n c e . F r ien d ly  beh av io r i s  n o t s ig n i f ic a n t ly  d i f f e r e n t .  Thus th e  in ­
c re a se  in  amount o f  behav io r d e riv es  la rg e ly  from an in c re a se  in  ag g re ss iv e  
b eh av io r during  Enovid tre a tm e n t. F ig u re  1 i l l u s t r a t e s  th e se  f in d in g s .
From th e  f ig u re s  o f  s ig n i f ic a n t  means in  Table 12; i t  i s  r e a d i ly  
ap p aren t th a t  th e  behav io r o f  in d iv id u a l monkeys v a r ie d  g r e a t ly  in  ag g res­
s iv e n e s s , subm issiveness, and f r ie n d l in e s s .  F igure  2 shows t h a t  th e  fo u r  
monkeys d i f f e r  in  a g g re ss iv e n ess , and seems to  in d ic a te  th a t  a g g re ss iv e ­
n e ss  i s  p o s i t iv e ly  r e la te d  to  f r ie n d l in e s s  b u t n e g a tiv e ly  r e la te d  to  sub­
m iss iv en ess . F igu re  3 shows th a t  Ma (number one monkey) and Jo  (number 
two monkey) d isp lay ed  more ag g ress iv e  b eh av io r (hence more f r ie n d ly  behav­
io r  b u t le s s  subm issive b eh av io r) th an  L and C (number th re e  and number 
fo u r ) .
]h  summary, a lthough  s ig n i f ic a n t  in c re a se s  were n o ted  in  two c a te ­
g o r ie s  o f  beh av io r under th e  e f f e c t s  o f  Enovid, th e  most s ig n i f ic a n t  in ­
c re a se  is  found in  th e  number o f  a g g re ss iv e  b ehav io rs  (p ^ . . O l ) .  Thus, 
h y p o th esis  2 i s  n o t supported  and must be r e je c te d .  On th e  b a s is  o f  th e se  
d a ta ,  I t  can be s ta t e d  th a t  fem ale Macaca sp ec io sa  under hoimonal e f f e c t s  
o f  Eaovld-E m an ife s t ag g re ss iv e  and subm issive beh av io r s ig n i f i c a n t ly  
g r e a te r  th a n  t h e i r  base l in e  o f  th e se  b e h av io rs , w ith  ag g re ss iv e  b eh av io r 




Source df SS MS F Significance
B 2 ,167 .084 .00 NS
T 2 237.167 118.584 6.48 P C.05
M 3 350.000 116.667 6.38 P < . 0 1
BT 4 137.167 34.292 1.87 VS
BM 6 2,269.166 378.194 20.68 P <.0001





B - Behaviort Aggressive, Submissive, Friendly 
T • Time Period: I, II, III
M - Monkey: Chiquita, Lena, Josie, Mamie
Anova oaloulated on transformed data
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Table 12
Means for Significant Effects 
Behavior x Monkey
Aggressive Submissive Friendly Monkey
Chiquita 41,0 57,7 37,3 45,3
Lena 45,0 58,7 47,7 50.4
Josie 54,0 45,7 50.7 50,1




Base Line Behavior 
Time II
FriendlySubmissiveBEHAVIOR: Aggressive
Fig, 1, Mesas for significant effects of Time II and Time III in 





Chiqpita Lena Josie Mamie
Fige 2e Monkey times behavior interaction effect* This seems to 
indicate that the four monkeys differ in aggressiveness, which is posi­















Fig, 3, Monkey times behavior interaotion effect, Mamie end 
Josie more aggressive (hence more friendly but less submissive) then 
Lena and Chiquita*
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S u b s id ia ry  F indings
Some su b s id ia ry  o b serv a tio n s  which were n o t inc lu d ed  in  th e  o r ig in a l  
fo rm u la tio n s  were made which p e r ta in  to  Enovid tre a tm e n t.
M ale 's  m asturbatory  a c t i v i t i e s , The male anim al was observed to  
engage in  g e n i ta l  p la y , manual m an ip u la tio n  o f  th e  p e n is ,  f e l l a t i o  and 
p e lv ic  je rk in g  on numerous occasions p rev ious to  Enovid trea tm en t o f  th e  
fem ales. He tended to  become p a r t i c u la r ly  e x c ite d  and a g i ta te d  when th e  
fem ale monkeys were handled. S ince th ey  were handled  d a i ly ,  th e  male 
o f te n  was observed engaged in  m astu rb a to ry  a c t i v i t i e s  up to  August l̂ i- when 
he ceased  th e se  a c t i v i t i e s .  Enovid a d m in is tra tio n  commenced J u ly  19 and 
th e  fem ales had been under th e  hormonal e f f e c ts  o f  Enovid fo r  26 days when 
th e  m a le 's  a u to e ro tic  a c t i v i t i e s  ceased . These o b serv a tio n s  may p o ss ib ly  
in d ic a te  th a t  th e  male had been re c e iv in g  some sex u a l s t im u li  which ceased 
a t  about th e  tim e th e  fem ales had re c e iv e d  Enovid f o r  26 days. On the  
seven th  day a f t e r  Enovid tre a tm e n t te rm in a ted  th e  male again  was observed 
to  beg in  m astu rbato ry  a c t i v i t y .  This l a t t e r  o b se rv a tio n  was made ju s t  one 
day a f t e r  a  fem ale monkey began w ithdraw al b leed in g . I t  would appear th a t  
when th e  e f f e c t s  o f  Enovid wore o f f ,  w hatever s t im u li  th e  male re c e iv e d  
from th e  fem ales was again  a c t iv a te d .
W ithdrawal b le ed in g . The le n g th  o f  tim e from te rm in a tio n  o f  Enovid 
to  w ithdraw al b leed in g  v a r ie d  c o n s id e ra b ly , being s ix  days, 28 days, and 
31 days. One female had no showing o f  b lood  u n t i l  December 17 which was 
3§  months l a t e r .
M ale 's  behav io r tow ard fem a les . The male was in tro d u ced  in to  th e  
fe m a le 's  cage tw ice during  th e  40-day p e rio d . Three o f  th e  fem ales p re ­
sen ted  to  him (w ith Ma—th e  number one monkey--as u su a l th e  most p e r s i s t ­
en t in  t h i s  b ehav io r) and th e  male mounted re p e a te d ly . In tro m iss io n  was
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n o t ach ieved , however, as in fe r r e d  by th e  la c k  o f  c h a r a c te r i s t i c  copula- 
to ry ..b eh av io r d esc rib ed  elsew here. Both Ma and Jo  appeared  p sy cho log i­
c a l ly  read y , i f  n o t eag e r, fo r  c o p u la tio n , b u t no t p h y s io lo g ic a lly  capable. 
In  th e  ensuing f ig h t  which e ru p te d , L was se v e re ly  b i t t e n  by Ma and Jo .
P igm en ta tion . Two o f  th e  fo u r fem ales developed dark sp lo tc h es  o r 
" f re c k le s "  across th e  face  mask w hile  under Enovid tre a tm e n t. One o f 
th e se  two had a  few m edium-sized dark  sp lo tc h es  b e fo re  th e  a d m in is tra ­
t io n  o f  Enovid; by th e  s ix th  day a f t e r  beg inn ing  Enovid h e r  sp lo tch es  had 
in c re a se d  n o tic e ab ly  in  s iz e  and new ones had developed. The o th e r  had 
no sp lo tch es  u n t i l  Enovid was ad m in is te red  and developed sm all dark  spo ts  
a c ro ss  th e  face mask observed on th e  20 th  day o f tre a tm e n t. She a lso  
m an ife s ted  a  b r ig h t  p ink  c o lo r  a t  th e  t i p  and base o f  bo th  n ip p le s  during 
tre a tm e n t.
P a r t  I I ; E f fe c ts  o f  a  T ra n q u iliz in g  Drug 
On S o c ia l S ta tu s
I t  has been observed th a t  th e  s o c ia l  s t ru c tu re  in  macaques and o th e r 
t e r r e s t r i a l  prim ates i s  g e n e ra lly  more r i g i d  th an  in  a rb o re a l monkeys 
(DeVore, I 963; Mas low, 1936, 19^0; Mason, 1965)* G round-liv ing  monkeys, 
p a r t i c u la r ly  macaques and baboons, te n d  tow ard la r g e r  more cohesive groups 
and d isp la y  more f ig h t in g ,  ag g re ss iv e  in te r a c t io n s  and o th e r  dominance 
a c t i v i t i e s  than  t r e e - l iv in g  monkeys. T e r r e s t r i a l  monkeys a re  more v u ln e r­
a b le  to  p re d a to rs , th e re fo re ,  th e  r i g i d  s o c ia l  o rg a n iz a tio n  o f  th e se  
groups may c o n tr ib u te  to  sp ec ie s  s u rv iv a l .  Maslow (1936, 19^0) in  a  com­
p a ra t iv e  study found th a t  sp ec ie s  d i f f e r  m arkedly in  q u a l i ta t iv e  exp res­
s io n  o f  dominance and c h a ra c te r iz e d  Old World t e r r e s t r i a l  monkeys as 
v ic io u s  and b r u ta l  in  t h e i r  dominance in te r a c t io n s .
96
Some a ttem p ts  have been made to  a l t e r  dominance s ta tu s  among rhesus 
by a d m in is tra tio n  o f t r a n q u i l iz in g  drugs (Leary & S ly e , 1959; Leary & 
S ty n e s , 1959)' In  th e  f i r s t  s tu d y , chlorprom azine vas adm in is te red  to  
th e  dominant monkey o f  a  p a i r  o f  cagem ates. The dosage vas a t  a  le v e l  
which reduces most a c t i v i t y  in c lu d in g  fo o d -g e ttin g . Behavior in  food- 
g e t t in g  vas t e s t e d  w hile  th e  cagemate vas tr a n q u i l iz e d .  No s ig n i f ic a n t  
change in  dominance r e s u l te d ,  a lthough  th e  drugged monkey d id  n o t g e t as 
much food during th e  drugged s t a t e .  Less "nervous" b eh av io r such as weed- 
p ic k in g  and husking on th e  p a r t  o f  th e  subm issive monkey was observed dur­
in g  th e  p e rio d  h is  cagemate was drugged. In  th e  second s tu d y , b o th  
chlorprom azine and meprobamate were ad m in is te red  s in ce  th e re  is  a  d i f f e r ­
ence in  t h e i r  locus o f  p h y s io lo g ic a l a c t i v i t y .  The r e s u l t s  f a i l e d  to  
show th a t  drug trea tm en t had a  s ig n i f ic a n t  e f f e c t  on s o c ia l  dominance in  
rh e s u s , a lthough some in d iv id u a l monkeys l o s t  much o f  t h e i r  ag g ress io n  
under chlorprom azine (not under meprobamate). F o o d -g e ttin g  dim inished  
a ls o  under chlorprom azine.
Thus, a l t e r in g  dominance s ta tu s  in  rh esus by a d m in is tra tio n  o f  c h lo r ­
prom azine and meprobamate was la rg e ly  u n su ccess fu l; however, rhesus a re  
n o to r io u s ly  more v ic io u s  and ag g ress iv e  in  in te r a c t io n  th an  th e  more 
d o c ile  sp ec io sa  (KLing & Orbach, I 963) used  in  th e  p re se n t s tu d y . There­
f o r e ,  i t  seemed p o ss ib le  t h a t  a  d i f f e r e n t i a l  e f f e c t  m ight be o b ta in ed  w ith  
a n o th e r , le s s  ag g re ss iv e  s p e c ie s ,  a lthough  th e  com parative a sp e c ts  o f  th e  
s tu d y  were n o t th e  m ajor c o n s id e ra tio n .
S ince a  com parative approach was n o t th e  b a s ic  a re a  o f  i n t e r e s t ,  
a n o th e r t r a n q u i l iz in g  drug was s e le c te d  f o r  a d m in is tra tio n . Librium  was 
s e le c te d ,  p r im a rily  because i t  has been w idely  h e ra ld ed  as a  su ccesso r to  
th e  t r a n q u i l iz e r s  and re p o r te d ly , a f fo rd s  f a s t e r ,  su p e r io r  c o n tro l o f  com-
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mon em otional d is tu rb an ces  such as a n x ie ty , te n s io n ,  a g i ta t io n ,  and fe a r .  
A ccording to  J a rv ik  (1965) in  The Pharm acological B asis o f  T h e ra p e u tic s , 
th e  chlorprom azines have h igh  se d a tiv e  e f f e c t  and a re  used  in  th e  t r e a t ­
ment o f  psycho tic  p a t ie n ts  in  manic s t a t e s ;  however, J a rv ik  concludes th a t  
a lthough  chlorprom azine in h ib i t s  movement, i t  does n o t n e c e s s a r i ly  im pair 
b eh av io r.
Librium  co n ta in s  ch lo rd iazepox ide  h y d ro ch lo rid e  (7 -ch lo ro -2 -m en thy l- 
am ino-5-phenyl-3H -l, it-bendodiazepinc 4-ox ide  h y d ro ch lo rid e ) and produces 
s ig n s  and symtoms o f  CNS d ep re ss io n , in c lu d in g  drow siness and le th a rg y  
(M edical Pharmacology, Goth, 1965). J a r v ik  (19^5) s ta t e s  th a t  c h lo rd ia z e ­
poxide i s  one o f  a  v a r ie ty  o f  c e n t r a l ly  a c tin g  drugs which produce diminu­
t i o n  in  r e a c t iv i ty  and emphasizes th a t  t h i s  drug i s  s im ila r  in  e f f e c t  to  
th e  pheno th iaz ines which d im inish  spontaneous motor a c t i v i t y  in  every 
sp e c ie s  o f  animal s tu d ie d , in c lu d in g  man. F u r th e r , in d if fe re n c e  to  en v i­
ronm ental s t im u li  and consequent taming a re  e a s i ly  seen in  n a tu ra l ly  
ag g re ss iv e  w ild  anim als such as monkeys. Goth (1965) c h a ra c te r iz e s  L ib r i ­
um as a  se d a tiv e  w ith  a n t i - a n x ie ty ,  m uscle r e la x a n t  p ro p e r t ie s .
O bjective
The prim ary o b je c tiv e s  o f  t h i s  phase o f  th e  p re se n t s tudy  were two­
fo ld :  (a ) to  a l t e r  th e  s o c ia l  h ie ra rc h y , i f  p o s s ib le ,  by a d m in is tra tio n
o f  L ibrium , and (b ) to  in te g ra te  C (th e  monkey presum ably im prin ted  to  
humans) in to  th e  group. The a ttem p t was to  in tro d u ce  C under co n d itio n s  
whereby she might be to le r a te d  by th e  o th e r  fem ales w ithou t ag g ress iv e  
a t ta c k s .  Librium a d m in is tra tio n  to  th e  o th e r  fem ales and th e  p o ss ib le  
r e s u l t in g  "taming" e f f e c t  was viewed as a  c o n d itio n  under which C m ight 
p o s s ib ly  have th e  o p p o rtu n ity  f o r  some success experience  w ith  o th e r
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sp e c io sa  and b e n e f i t  th e reb y  from am icable s o c ia l  in te ra c t io n .
M irsky 's  study  ( i 960) dem onstrated th a t  s o c ia l  le a rn in g  i s  im portan t 
in  dominance in te ra c t io n s .  B ra in  le s io n s  in  th e  amygdala o f  monkeys 
reduced  t h e i r  dominance rank  in  th e  o r ig in a l  group; however, when th re e  
amygdalectomized anim als were p rov ided  w ith  p o s t-o p e ra tiv e  success ex­
p e rie n c e  w ith  sm all anim als and th e n  re tu rn e d  to  t h e i r  o r ig in a l  groups, 
each anim al r e ta in e d  i t s  form er p o s i t io n  o r  g a ined  in  ran k . I t  seems, 
th e r e f o r e ,  th a t  an anim al la ck in g  in  s o c ia l  experience  m ight p o ss ib ly  
le a r n  th e  b eh av io ra l and v e rb a l cues used  in  communication p rov ided  he is  
exposed to  sm alle r o r  more subm issive monkeys th a n  h im se lf.
Method
Librium  is  a v a ila b le  f o r  human consumption in  t a b le t s  vary ing  from 
one to  50 mg w ith  th e  u su a l human dose be ing  25 to  100 mg d a ily . A d e c i­
s io n  was made th a t  10 mg would be th e  maximum dosage ad m in is te red  th e  
sp e c io sa  who averaged approxim ately  11 pounds. Sm aller amounts were ad­
m in is te re d  f i r s t  and th e  anim als watched c a r e fu l ly  f o r  unusual e f f e c t s .
The dosage o f Librium  was v a r ie d  in  th e  fo llo w in g  manner: F i r s t  ad­
m in is tr a t io n  under C ondition  A was 3*5 mg each to  Ma, Jo  and L. Second 
a d m in is tra tio n  under C ondition B was 5»0 mg to  each fem ale. T h ird  admin­
i s t r a t i o n  was 10 .0  mg to  each fem ale. The o r ig in a l  p la n  was to  exclude 
C from a d m in is tra tio n  o f  th e  drug; however, under C ondition  A th e  undrug­
ged monkey m an ifested  in te n se  f e a r  re a c tio n s  c lin g in g  t i g h t l y  to  th e  E and 
whimpering. A lthough th e  v a r ia b le s  in flu e n c in g  ag g ress io n  a g a in s t ano ther 
monkey a re  n o t com pletely  known, i t  seemed p o s s ib le  t h a t  C 's  behav io r 
m ight induce o r  provoke a t ta c k  from th e  o th e rs .  T h e re fo re , she was drug­
ged  under C onditions B and C in  o rd e r to  decrease  th e  amount o f  observab le
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b eh av io r in fe r r e d  to  denote f e a r .
A second s tag e  o f  th i s  experim ent c o n s is te d  o f ad m in is te r in g  Librium 
to  o n e -h a lf  o f  th e  fem ales in  th e  c o lo n y --th o se  low est in  s t a t u s ,  whereas 
no drug was adm in istered  to  th o se  fem ales o f  h ig h e r s t a tu s .  The f in a l  
s ta g e  o f  th e  experim ent then  was to  re v e rse  t h i s  procedure by a d m in is te r­
ing  Librium  to  the  h ig h e s t s ta tu s  fem ales and g iv in g  no drug to  th e  lower 
s ta tu s  fem ales.
To p rep are  the  dosage, th e  drug was removed from th e  capsu le  and 
p laced  in  a  g la ss  m o rta r, one teaspoon o f  an in s ta n t  b re a k fa s t  drink^ 
was added, and th e  m ixture then  ground w ith  a  g la ss  p e s t le .  One cup o f  
w ater was added and th e  in g re d ie n ts  were mixed u n t i l  thoroughly  d isso lv ed . 
The l iq u id  m edication was then  d iv id ed  e q u a lly  among th e  anim als and ad­
m in is te re d  o ra l ly  by sy rin g e  and g la ss  tube so th a t  no p o r tio n  was l o s t .  
The anim als had been p re v io u s ly  t r a in e d  to  s i t  in  th e  E 's  la p  and d rink  
from th e  sy rin g e .
The anim als were th en  p laced  in  t h e i r  u su a l cages: Ma, Jo and L in
Cage I  w hile  C rem ained in  her in d iv id u a l cage a tta c h e d  to  th e  la rg e  cage. 
Two hours were allow ed fo r  maximal e f f e c t s  o f  th e  drug to  be reached. The 
anim als ’ behavior was observed and reco rd ed  fo r  te n  m inu tes , th en  C was 
in tro d u ced  in to  Cage I  by th e  E who c a r r ie d  h e r  in to  th e  cage. Three in ­
dependent judges observed th e  in te ra c t io n s  du ring  a  10-m inute p e rio d  w hile  
C was in  th e  cage. Tape reco rd in g s were made o f  th e  an im a ls ' v o c a liz a ­
t io n s  during  a  10-minute p e rio d  o f tim e under a l l  th re e  c o n d itio n s  o f  drug 
dosage. The v o c a liz a tio n s  on tap es  were l a t e r  judged f o r  loudness and in ­
te n s i ty  on a  f iv e  p o in t s c a le  rang ing  from Extrem ely Low to  Extrem ely High
^Tang
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by th re e  independent and im p a r tia l ju d g es. A fo u r th  ta p e  was made o f  vo­
c a l iz a t io n s  by th e  fo u r  fem ales when th ey  were in te g ra te d  in  one cage and 
n o t drugged. This fo u r th  c o n d itio n  (D) was judged a lso .
The fo u r ta p es  were p laced  on fo u r  W bllensaks and a rranged  on a  desk 
in  a  p r iv a te  room. Volume was s e t  a t  8 w hile  t r e b le  and bass  c o n tro ls  
were s e t  e x ac tly  th e  same on each W ollensak and a t  th e  same le v e ls  as when 
re c o rd in g . O rder o f  p re s e n ta tio n  was random ized and occu rred  in  t h i s  
o rd e r: C ondition B (5 mg L ib rium ), A (3 .5  mg), C (lO mg) and D (no L ib r i ­
um). Each judge was handed fo u r  w h ite , u n lin e d  3 x 5  card s  marked w ith  
th e  5 -P o in t s c a le .  Each card  was numbered re s p e c tiv e ly  in  Roman numerals 
from  I  to  IV to  co incide  w ith  th e  fo u r  p re s e n ta t io n s . The judges were 
t o l d  t h a t  they  were to  judge th e  loudness and in te n s i ty  o f  monkey v o c a l i ­
z a t io n s . They were asked to  c i r c l e  th e  number o f  th e  s c a le  ( l  - Extrem ely 
Low, 2 - M oderately Low, 3 - M oderate, ^ - M oderately H igh, 5 -  Extrem ely 
High) which th e y  judged to  f i t  th e  p a r t i c u la r  p re s e n ta t io n . A one-m inute 
sample o f  each tap e  was run p rev ious to  th e  a c tu a l  e v a lu a tio n  in  o rd e r 
t h a t  th e  judges might have some b a s is  f o r  ev a lu a tin g  th e  d if fe re n c e s . The 
ta p e s  were th en  rev e rsed  to  th e  p o in t where th e  E f i r s t  e n te re d  th e  cage 
w ith  C and re p la y ed  fo r  th e  f i r s t  th r e e  m inutes o f  tim e C was in  th e  cage.
R esu lts
Dominance o r s o c ia l  s t a t u s ,  as measured by fo o d -g e tt in g , rem ained th e  
same under th e  v a r ie d  dosages o f  Librium  w ith  Ma, Jo  and L rem aining in  
th a t  o rd e r in  th e  l in e a r  h ie ra rc h y  a lre ad y  e s ta b lis h e d . When a l l  fem ales 
were drugged, dominance, as m easured by th e  number o f t o t a l  ag g ress iv e  
b eh av io rs  d isp lay ed , decreased  in  d i r e c t  p ro p o rtio n  to  th e  amount o f  
L ibrium  adm in is te red  (Table 13 ) a lth o u g h  one monkey (L ), n e a re s t  C in  th e
101
h ie ra rc h y , showed only  a  very  s l ig h t  decrease  in  th e  number o f ag g ress iv e  
b ehav io rs  toward C as th e  Librium dosage in c re a se d , u n t i l  10 mg were 
reached . When L was under th e  e f f e c ts  o f  10 mg o f  Librium  she d isp lay ed  
no ag g ress iv e  th r e a t  v o c a liz a t io n s , b i t i n g ,  lu n g in g , o r  cu ffin g  behav io r 
tow ard C. The t o t a l  number o f  ag g ress iv e  b ehav io rs  d isp lay ed  tow ard C 
d ecreased  from 17 (no Librium ) to  seven (3 .5  mg) to  fo u r (5 .O mg) to  0 
(10  mg). A q u a l i ta t iv e  re p o r t  o f  observed b eh av io r made by th re e  inde­
pendent judges a t  th e  scene w i l l  be in c lu d ed  in  th e  nex t s e c tio n .
Table 13
Number o f  A ggressive Behaviors Toward an Im prin ted  
Under Varying Dosages o f  Librium
Monkey
C ondition D A B C
Mamie 10 It 2 0
J o s ie 3 0 0 0
Lena 4 3 2 0
T o ta l 17 7 % 0
C ondition: D - no L ibrium , A - 3.5  mg, B - 5 mg, C - 10 mg
The th re e  independent judges s c a le d  th e  volume and in te n s i ty  o f  a n i­
mal v o c a liz a tio n s  a s : Extrem ely High under C ondition D (no Librium );
under C ondition A (3 .5  mg) two judges s c a le d  th e  v o c a liz a tio n s  Moderate 
w h ile  one judged them as M oderately High; under C ondition  B (5 mg) two 
judges sca led  v o c a liz a tio n s  as  Moderate w hile  one judged them as M oderate­
ly  Low; under C ondition  C (lO mg) a l l  th re e  judges s c a le d  th e  v o c a liz a ­
t io n s  as Extrem ely Low. Thus, th e  only  am biguity  appears in  th e  d i f f e r ­
ence between th e  dosage o f  3*5 mg Librium  and 5 mg Librium  where on ly  one 
judge d e tec ted  a  d iffe re n c e  in  th e  volume and in te n s i ty  o f  v o c a liz a tio n s .
On th e  b a s is  o f  d a ta  o b ta in ed , i t  can be s ta t e d  th a t  Librium  admin-
102
i s t e r e d  to  spec io sa  produced a  marked decrease  in  th e  amount o f  ag g res­
s iv e  b eh av io r (and in  th e  loudness o f  th r e a t  v o c a liz a t io n s )  tow ard one 
a n o th e r o r  toward a monkey n o t accep ted  w ith in  th e  colony. The decrease 
in  a g g re ss io n  was in  d i r e c t  p ro p o rtio n  to  th e  l e v e l  o f th e  dosage. As th e  
l e v e l  o f  th e  Librium dosage r i s e s ,  th e  t o t a l  amount o f  a g g re ss iv e  behav io r 
d e c rea se s . No change in  th e  l in e a r  rank ing  o f  th e  e x is t in g  h ie ra rc h y  was 
o b ta in e d  by d i f f e r e n t i a l  drug trea tm en t to  th e  fem ales. However, when a l l  
fem ales were under Librium  tre a tm e n t, ag g re ss iv e  b eh av io r su b sid ed  u n t i l  
i t  was v i r t u a l ly  n o n e x is ten t. A fte r  th e  drug wore o f f ,  no p e r s is t in g  
e f f e c t s  o f  th e  drug were ap p aren t in  th e  b eh av io r o f th e  more dominant 
anim als tow ard the  monkey im p rin ted  to  humans n o r to  each o th e r .
Q u a lita tiv e  R eport
L ibrium : C ondition A. (3 .5  mg each to  Ma, Jo  and L. ) Two hours
l a t e r .  Ma was decidedly  more d o c ile  tow ard humans, allow ed  h e r s e l f  to  be 
p ick ed  up , clung to  one o f  th e  experim enters w h ile  lipsm aoking a t  him. Ma 
clung  to  h is  shoulder in s te a d  o f th e  u su a l le a p  away, when he re le a s e d  h e r. 
When Ma was s e t  down w ith  th e  o th e r  fem ales, Jo  c lasp ed  Ma from behind  
hugging h e r  h in d q u a rte rs . L th en  hugged Jo  from beh ind  in  th e  same way. 
T his p a t te r n  o f in te r a c t io n  was to  become a  f a m il ia r  one re p e a te d  over and 
over ag a in  by the  an im als. I t  was l a t e r  dubbed th e  "ch o o -ch o o -tra in "  p ro ­
g re s s io n  by th e  E ’s a f t e r  th e  th re e  monkeys began o c c a s io n a lly  moving in  
t h i s  hooked-together fa sh io n  which i s  re m in isc en t o f  c h ild re n  p lay in g  
" t r a in "  to g e th e r .
When 0 was c a r r ie d  in to  th e  fem a les ’ cage by th e  E , b o th  Ma and L 
th re a te n e d  h e r w ith  v o c a liz a tio n s  and a ttem p ted  to  grab and b i t e  h e r; how­
e v e r , th e re  was a  d e f in i te  decrease  from th e  norm in  th e  t o t a l  amount o f
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ag g ress iv e  behavior d isp lay ed  tow ard C as judged by th re e  independent 
observers  a t  th e  scene and accord ing  to  a n a ly s is  o f  ag g ress iv e  v o c a liz a ­
t io n s  recorded  on ta p e .
With th e  f i r s t  dosage o f  L ibrium , th e  E was ab le  to  p ick  up L—th e  
most d i r e c t ly  ag g ress iv e  fem ale tow ard C --and h o ld  L in  one arm w hile 
h o ld in g  C in  th e  o th e r  w ithou t a  f ig h t  e ru p tin g . This b i t  o f  by -p lay  
would have been im possib le w ithout th e  L ibrium  dosage. On every p rev ious 
occasion  when C was taken  in to  th e  fem ales* cage by th e  E, th e  E was hard - 
p u t to  defend C from th e  o th e r  fem ale sp ec io sa  and o f te n  had to  c u f f  th e  
fem ales in  o rd e r to  p rev en t t h e i r  v ic io u s  a s s a u l ts  on C.
Under th e  p re se n t c o n d itio n , C was re le a s e d  a f t e r  te n  m inutes by th e  
E who moved back away from th e  monkeys, whereupon. Ma grabbed C 's t a i l  and 
p u lle d  v igo rously . C th en  sprang in to  th e  E 's  arms. A s l ig h t  in c re a se  in  
lipsm acking  (a f r ie n d ly  beh av io r) was n o ted  during  th e  drugged s t a t e  and 
much more grooming occu rred  between Ma and L during  th e  p e rio d  between 
3 :00  and 4:00 o 'c lo c k . While th e  Librium  was in  e f f e c t  th e  anim als were 
observab ly  le th a rg ic .  J o 's  b eh av io r d i f f e r e d  in  th a t  she withdrew from 
Ma and L and m ostly  j u s t  watched them.
Condition B. (5 nig to  each fem ale). C was in tro d u ced  by th e  E in to  
th e  fem ale 's  cage two hours a f t e r  th e  Librium  dosage. There was a  moder­
a te  amount o f th r e a t  v o c a liz a tio n s  from th e  o th e r  fem ales; however, th ey  
made no attem pt to  lu n g e , grab o r  to  b i t e  a t  C and only  tw ice d id  th ey  
c u f f  a t  h e r. Thus, th e  more v io le n t ly  ag g re ss iv e  behav io rs  were t o t a l l y  
ab sen t under th i s  dosage, a lthough  th r e a t  vo caliza tio u a  from a  d is ta n ce  
were only s l ig h t ly  le s s  th an  under C ondition  A. There was a  decided in ­
c rease  in  lipsm acking behav io r by a l l  fem ales . Ma and L again  spen t 
len g th y  p eriods in  grooming b eh av io r. Jo  ag a in  w ithdrew  from th e  o th e r
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two.
C ondition C. ( 10 mg to  each fem ale. ) Two hours l a t e r ,  0 was in t r o ­
duced to  th e  fem ales ' cage. The o th e r  th re e  fem ale monkeys sim ply s a t  and 
w atched. L gave two extrem ely s o f t  t h r e a t  v o c a liz a tio n s  when e x te rn a l 
n o is e s  in  th e  co u rty a rd  e ru p ted . Ma c la sp ed  L from beh ind  and Jo  c lasp ed  
Ma from behind , then  L tu rn e d  and groomed M a's fo o t .  Long q u ie t pauses 
were broken only tw ice  by extrem ely  s o f t  vo ice  th r e a t s  which a l l  th re e  
independent judges and observ ers  a t  th e  scene r a te d  as ex trem ely  low vo­
c a l iz a t io n s .  Under t h i s  dosage, C 's  v io le n t  trem b lin g  ceased  a l to g e th e r .
P a rt I I I : O lfac to ry  Components in  Sexual S tim u li
Pheromones, o r  odors to  which a sexual response  i s  made, have been 
g iv en  in c re as in g  a t te n t io n  o f  l a t e .  Nolbandov (1964) c i t e s  S ignore t ' s 
experim en tal s tu d ie s  w ith  swine which dem onstrated th a t  odors a lone  r a is e d  
fe m a le 's  lo rd o s is  response 31^ when th e  fem ales were in  e s t r u s .  How 
pheromones fu n c tio n  to  in c re a se  sex u a l response  in  c e r ta in  sp ec ie s  o f  a n i ­
mals is  no t y e t known. C e r ta in ly , th e  im portance o f  o l f a c t io n  in  sex u a l 
response  appears to  vary  among sp ec ie s  a long  w ith  o th e r  sense m o d a litie s  
such  as s ig h t ,  h e a r in g , to u ch , and so on. The r e l a t i v e  dominance o f  th e  
d i f f e r e n t  sensory  modes may be a f fe c te d  by th e  environm ent in  which th e  
anim al l iv e s ;  f o r  example, a  monkey w ith  acu te  v is io n  l iv in g  in  a  dense 
f o r e s t  may be fo rced  to  r e ly  on a u d ito ry  o r  o l f a c to ry  communication over 
d is ta n c e s  (M arier, 1965).
I t  has been th e o r iz e d  th a t  human p rim ates a re  f u r th e s t  removed from 
"an im a l- lik e"  sex u a l in flu en c e  v ia  o lfa c t io n ;  however. Money (1963) r e ­
p o r ts  th a t  th e  sense o f  sm ell in  women seems to  be r e l a t e d  to  th e  sex u a l 
c y c le  and is  hormone re g u la te d . Perfume m anufactu rers and perfume u se rs
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appear to  b e lie v e  th a t  sense  o f  sm ell i s  an im portan t component o f  sex u a l­
i t y  in  humans a lthough such odors a re  c o n tr iv e d  and o f te n  mask o r d isg u ise  
t r u e  sexual odors. N e v erth e le ss , such m anufactured odors when c u l t iv a te d  
can in  some in s tan ces  become pheromones f o r  humans.
There i s  as y e t  no g e n e ra l agreem ent as to  th e  r o le  o f  o lf a c t io n  in  
communication o r in  sexual s tim u la tio n  among th e  v a rio u s  sp ec ie s  o f  mon­
k eys. Jay  (1965) s ta te s  th a t  in  monkeys and apes o l f a c t io n  d e f in i te ly  
p lay s  a  much more l im ite d  ro le  in  communication th an  i t  does in  th e  
p rosim ians where v is io n  i s  r e s t r i c t e d .  S ince monkeys a re  m ainly d iu rn a l ,  
v is io n  and h earin g  a re  used  fo r  d is ta n ce  communication w hile th e  sense o f 
to u ch  i s  im portan t in  c lo se  range communication. According to  M arier 
(1965) th e  need fo r  d is ta n ce  s ig n a ls  w i l l  vary  accord ing  to  th e  system  o f 
s o c ia l  o rg a n iz a tio n  so th a t  th o se  anim als s ta y in g  in  c lo se  p rox im ity  to  
each o th e r  w ith in  a  group w i l l  develop and u t i l i z e  m u ltip le  s ig n a ls ,  in ­
c lu d in g  v is u a l ,  a u d ito ry , t a c t i l e  and o lfa c to ry  s t im u l i ,  f o r  c lo se  range 
c ommunicat io n .
The male monkeys o f  many sp ec ie s  s n i f f  a t  th e  a n o g e n ita l a re a  o f  
e s t r u s  fem ales. During th e  p re se n t s tu d y , th e  male sp ec io sa  was observed 
on numerous occasions to  sm ell th e  g e n i t a l i a  and walk away w ithout mount­
in g . These o b serv a tio n s  le d  th e  experim enters to  sp e c u la te  about th e  " in ­
fo rm ation" g a th ered  by th e  male v ia  th e  sense o f  sm ell and to  r a i s e  th e  
q u estio n  as to  what degree th i s  sense m odality  conveyed o r  communicated 
th e  c o n d itio n  o f e s tru s  in  th e  fem ale. S ince a  s t a t e  o f  e s tru s  in  fem ale 
sp ec io sa  is  n o t as obviously  d is c e rn ib le  to  humans as e s tru s  is  in  some 
o th e r  sp ec ie s  o f macaques ( fo r  example, rhesus o r  n e m es trin a , where extreme 
tum escence and c o lo ra tio n  a re  im m ediately ap p aren t) o lfa c to ry  communication 
would seem to  be more fu n c tio n a l in  sp ec io sa .
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In  o rd e r to  in v e s t ig a te  th e  r e l a t iv e  dominance o f  o lfa c to ry  and 
v is u a l  s t im u li  in  sp ec io sa  monkeys, th e  o lfa c to ry  components o f  e s tru s  
were d isg u ised  and th e  m a le 's  subsequent b ehav io r w ith  th e  fem ale was 
observed  c lo se ly  by th re e  independent o b serv ers .
Method
O il o f  a n ise  was used to  d isg u ise  th e  o lfa c to ry  s t im u li  o f  e s t r u s .
O il o f  a n ise  was s e le c te d  because i t s  overpow eringly p e rv a s iv e  sc e n t 
covers o th e r  odors so e f f e c t iv e ly  as to  ren d er them im p e rcep tib le . Also 
i t  was a sc e r ta in e d  by experim en tation  th a t  o i l  o f  a n ise  in  th e  n o s t r i l s  
was n o t so h ig h ly  uncom fortable to  humans as to  p rec lu d e  a d m in is tra tio n  
to  th e  male sp e c io sa . The male sp ec io sa  was swabbed co p io u sly  w ith  o i l  
o f  a n ise  in  th e  n o s t r i l s  and ac ro ss  th e  face  mask. A fem ale in  e s t r u s , 
as evidenced by a  peak in  tem peratu re  and m an ife s tin g  o th e r  p h y s ic a l 
c o r r e la te s  o f  e s tru s  as s e t  f o r th  in  Chapter V, was swabbed cop iously  
about th e  an o g en ita l reg io n  and in to  th e  vag ina. The v u lv a , anus, c a l lo s ­
i t i e s ,  c l i t o r i s ,  la b ia  and e n t i r e  rump a re a  were covered  thorough ly  w ith 
o i l .  A fte r  a  fiv e -m in u te  in te r v a l  th e  e n t i r e  swabbing p rocess  was re p e a t­
ed  a  second tim e. The male was th en  in troduced  in to  th e  fe m a le 's  cage.
R esu lts
The male mounted th e  fem ale im m ediately w ithou t any in sp e c tio n  o f th e  
a n o g e n ita l re g io n , th r u s t  two tim es , dism ounted, p u lle d  th e  fe m a le 's  t a i l  
u p , s n i f f e d  a t  th e  g e n i ta l ia ,  and remounted. The male ach ieved  orgasm 
' a f t e r  19 th r u s ts  (66 seconds a f t e r  e n try  in to  cage) and th e  " t ie "  between 
th e  two la s t e d  15 seconds. E ja c u la te  was observed  when th e  male withdrew. 
Two more co p u la tio n s  o ccu rred  w ith in  th e  nex t 13 m inu tes.
Although th e  scen t o f  o i l  o f  an ise  perm eated th e  a re a  and was over-
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whelm ingly s tro n g  to  th e  observ ers  ; i t  appeared to  have no d e te r re n t 
e f f e c t  on th e  b ehav io r o f  th e  male monkey. A pparen tly  o lfa c to ry  compo­
n e n ts  d id  n o t p lay  an im portan t fu n c tio n  in  th e  sex u a l communication 
betw een th e se  two an im als.
Judg ing  by t h i s  one example o f  m an ipu la tion  o f  o lfa c to ry  v a r ia b le s  
i t  seems f a i r l y  c e r ta in  th a t  o lfa c to ry  cues were n o t n ecessa ry  fo r  t h i s  
p a r t i c u l a r  male monkey to  recogn ize  a  s t a t e  o f  e s tr u s  in  th e  fem ale. 
O ther sense  m o d a litie s  appear to  be dominant over th e  sense o f sm ell.
An experienced  male w ith  an experienced  fem ale obv iously  does n o t r e ly  
s o le ly  on o lfa c to ry  s ig n a l s ,  i f  a t  a l l ,  to  convey a  s t a t e  o f  read in ess  
f o r  c o p u la tio n . I t  appears t h a t  o th e r  s ig n a ls  v ia  v is io n ,  h ea rin g  and 
to u ch  p la y  a more dominant r o le  in  communication among sp e c io sa .
CHAPTER VII
DISCUSSION
In  a  f i r s t  In te g ra tio n  o f  fem ale macaques n o t p rev io u s ly  housed 
to g e th e r  in  one cage, ag g ress iv e  b eh av io r appeared to  determ ine th e  
r e l a t i v e  s o c ia l  s ta tu s  o f each in d iv id u a l in  th e  colony and, in  f a c t ,  
appeared  to  determ ine a lso  th e  k in d  o f  s o c ia l  in te ra c t io n s  which oc­
c u rre d  subsequen tly  among th e  anim als over th e  nex t l6  months. The 
fem ales o f  th e  p re se n t study  e s ta b l is h e d  a  l in e a r  s o c ia l  rank  which was 
ex trem ely  s ta b le  and which d id  n o t change during  Enovid tre a tm e n t nor 
during  Librium  tre a tm e n t, a lthough  under each c o n d itio n  th e  number o f  
ag g re ss iv e  b ehav io rs  m an ifested  d i f f e r e d  s ig n i f ic a n t ly  from th e  measure 
o f  base  l in e  beh av io r o b ta in ed . Under Enovid ag g ress iv e  beh av io r in ­
c re a se d , whereas under Librium  ag g re ss iv e  b eh av io r decreased . A ggressive 
b eh av io r appears to  be p o s i t iv e ly  r e l a t e d  to  f r ie n d l in e s s ,  b u t n e g a tiv e ly  
r e l a t e d  to  subm issiveness.
S tren g th  o f  th e  anim al as in f e r r e d  from s iz e  and w eight was n o t a  
s ig n i f ic a n t  f a c to r  in  d e te rm in a tio n  o f  s o c ia l  s ta tu s .  For example, th e  
number th re e  fem ale in  s ta tu s  was th e  l a r g e s t  and weighed more th an  any 
o f  th e  o th e r  fem ales; th e  number s ix  fem ale in  th e  s o c ia l  h ie ra rc h y  was 
th e  second la r g e s t  female in  w eigh t. Nor does age appear to  be a  s ig n i f ­
ic a n t  v a r ia b le  in  d e term ina tion  o f  s ta tu s  s in ce  th e  in fa n t  o f  th e  h ig h e s t 
r anking fem ale (in tro d u ced  a t  th e  age o f  s ix  months) assumed rank  j u s t
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below h is  mother In  th e  h ie ra rc h y  and over a l l  th e  o th e r  fem ales o f  th e  
colony. The in fa n t  chased , b i t ,  and mounted th e  a d u lt fem ales, p a r t ic u ­
l a r l y  th e  number two fem ale who gave way to  him in  chase and a lso  p re s e n t­
ed  to  him as i f  he were an a d u lt  m ale. C le a rly , in  sp ec io sa  k in sh ip  t i e s  
and  perhaps th e  sex o f  th e  anim al may be determ inan ts o f  th e  s ta tu s  an 
in d iv id u a l i s  accorded.
Although some e le v a tio n  in  s ta tu s  o f  fem ales during  e s tru s  was ob­
serv ed  b r i e f l y ,  th e  o v e ra l l  e f f e c ts  o f  e s t ru s  and m ating on fem ale s o c ia l  
s ta tu s  were r a th e r  n e g l ig ib le .  The m ale, when w ith  a l l  fem ales, tended  
to  accep t th e  s o c ia l  rank  e s ta b lis h e d  by th e  fem ales and g e n e ra lly  p re ­
f e r r e d  th e  fem ales in  th e  same rank o rd e r  d e sp ite  t h e i r  p a r t i c u la r  s ta t e  
o f  e s t r u s .  F u r th e r , th e  male dem onstrated th a t  o th e r  sense m o d a litie s  
appear to  be dominant over o l f a c t io n  in  communicating th o se  cues denoting 
a s ta t e  o f e s tru s  in  a  fem ale. The male o f te n  appeared to  be in flu en ced  
by th e  number one fem ale o f  th e  colony who le d  a  very  a c t iv e  and ag g res­
s iv e  ro le  in  th e  l i f e  o f  th e  group. I t  was concluded th a t  ag g re ss iv e  b e ­
h av io r serv es  an im portan t fu n c tio n  in  e s ta b lis h in g  s o c ia l  s ta tu s  among 
fem ale sp ec io sa  which in  tu rn  has s u rv iv a l value f o r  th e  s p e c ie s .
Newcomer In te g ra t io n
S ev era l f a c to r s  may have c o n tr ib u te d  to  th e  observed d if fe re n c e s  in  
behav io r during two in te g ra t iv e  a ttem p ts  w ith  a d d it io n a l  fem ales. One o f  
th e  c r i t i c a l  f a c to r s  may have been th a t  in  in te ra c t io n s  w ith  subm issive 
newcomers, th e  monkey im prin ted  to  humans was a ffo rd e d  an o p p o rtu n ity  to  
e s ta b l is h  a  dominant p o s i t io n  over them. As h ig h e r s ta tu s  fem ales were 
in troduced  s in g ly  in  th e  second in te g ra t iv e  a ttem p t, she was ab le  to  
m ain ta in  h e r new s o c ia l  s ta tu s .  The new monkeys th en  became th e  focus o f
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a g g re ss iv e  a tta c k s  from th e  anim als a t  th e  to p  o f  th e  s o c ia l  h ie ra rc h y  
s in c e  in  sp ec io sa  th e  l e a s t  dominant monkey i s  u s u a lly  th e  prime ta r g e t  
f o r  d isp laced  ag g ression .
The o rd er o f  in tro d u c in g  th e  fem ales in to  th e  cage in  th e  second 
a ttem p t may have p layed  some p a r t  in  th e  decrease  o f ag g ressio n  d ire c te d  
to v a rd  th e  monkey im prin ted  to  humans. The two fem ales d isp la y in g  th e  
la r g e s t  p o rtio n  o f  ag g ress io n  tow ard th e  im p rin ted  monkey in  th e  f i r s t  
a ttem p t were in troduced  l a s t  during  th e  second in te g ra t io n ;  however, i t  
i s  d i f f i c u l t  to  account fo r  th e  decrease in  ag g ress iv e  beh av io r once th ey  
were in  the  cage w ith  her u n le ss  one o f  two hypotheses can be accep ted .
The f i r s t ,  m entioned above, i s  th a t  th e  new fem ales in s te a d  o f  th e  im­
p r in te d  monkey became th e  p r in c ip a l  t a r g e t  o f  ag g ress io n  which indeed 
appears to  be th e  case  from a  q u a l i ta t iv e  and q u a n t i ta t iv e  a n a ly s is  o f  
th e  d a ta . However, judging  from th e  o b se rv a tio n s  i t  appears th a t  some 
change occurred  which decreased  th e  t o t a l  amount o f  ag g ress iv e  b eh av io r. 
The second h y p o thesis  is  th a t  th e  im p rin ted  monkey’s b eh av io r changed 
a ls o  and th a t  she had th e  o p p o rtu n ity  f o r  perform ing th o se  b e h av io ra l and 
v e rb a l cues n ecessa ry  fo r  in te r a c t io n  in  a  group o f  sp e c io sa . She may 
have a t  l e a s t  p a r t i a l l y  le a rn e d  such cues and b eh av io r w hile  in  c lo se  
p ro x im ity  to  o th e r sp ec io sa  over th e  months o f  th e  s tu d y , b u t p a r t i c u la r ly  
du rin g  th e  r o ta t io n  p e rio d  j u s t  p r io r  to  th e  second in te g ra t io n  a t  which 
tim e she a lso  had an o p p o rtu n ity  to  p ra c t ic e  th e se  s k i l l s .
The a c c u ltu ra te d  anim al i s  handicapped in  s o c ia l  in te ra c t io n s  w ith in  
th e  colony. But g iven  th e  o p p o rtu n ity  f o r  le a rn in g  w ith  low er rank ing  
monkeys, th e  im prin ted  anim al may be a b le  to  change i t s  re fe re n ce  group. 
However, one o th e r v a r ia b le  may have in flu en c ed  C 's  a b i l i t y  to  change 
re fe re n c e  groups from human p rim ates  back to  sp e c io sa . The change oc­
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c u rre d  a t  th e  tim e h e r m enstrual cy c le  began to  s t a b i l i z e  and t h i s  to o  may 
have been a  s ig n if ic a n t  f a c to r  in  C 's  g re a te r  accep tance  in  th e  colony.
A comparison o f  th e  two p erio d s  in  which th e  male sp ec io sa  was in t r o ­
duced to  th e  group o f  fem ales shows one s t r ik in g  d if fe re n c e  in  behav io r.
In  th e  in te g ra t iv e  a ttem pt w ith  th e  new fem ales , th e  im p rin ted  monkey had 
to  be removed in  o rd e r to  p ro te c t  h e r  from th e  o th e r  fem ales b e fo re  th e  
male was added, whereas during  th e  second in te g ra t iv e  a ttem p t she remained 
in  th e  group and d id  no t s u s ta in  se r io u s  in ju ry  a lth o u g h  b o th  new fem ales 
were s e v e re ly  la c e ra te d , b i t t e n ,  and had to  be removed. Thus, th e  fem ales 
lo w est in  s ta tu s  became th e  t a r g e t  o f  ag g ress iv e  in te r a c t io n s .  When a l l  
sp e c io sa  were to g e th e r th e  male became th e  number one monkey and th e  num­
b e r  one fem ale became number two in  th e  t o t a l  colony s t r u c tu r e .  In  i n t e r ­
a c tio n s  w ith  th e  m ale, th e  number one fem ale d isp la y s  much subm issive be­
h a v io r ,  whereas w ith  fem ales on ly  she r a r e ly  d isp la y s  subm issive behav io r.
The im p lica tio n s  o f th e se  f in d in g s , concern ing  th e  in te g ra t io n  o f  
a d d i t io n a l  monkeys and an im p rin ted  monkey in to  a  co lony , a re  obvious fo r  
th e  experim enter who i s  a ttem p tin g  to  e s ta b l i s h  a  b reed in g  colony o f  
s p e c io s a .
Enovid Study
The r e s u l t s  o f  th e  Enovid s tu d y  a re  e n t i r e ly  c o n s is te n t  w ith  M irs l^ 's  
(1955) f in d in g s  th a t  no change occurs in  th e  s o c ia l  s ta tu s  o f  anim als in  
an  e s ta b l is h e d  l in e a r  h ie ra rc h y  under th e  e f f e c t s  o f  sex-hormones to  p ro ­
duce a  s h i f t  in  th e  s t r a ig h t - l i n e  s o c ia l  s t r u c tu r e ;  however, an o th er aspect 
o f  th e  p re se n t s tudy  dem onstrates th a t  s t r ik in g  d if fe re n c e s  in  ag g ress iv e  
b e h av io r do occur w hile th e  anim als a re  under th e  e f f e c t s  o f  Enovid-E.
The l a t t e r  f in d in g  seems to  p re se n t an in c o n s is te n c y  s in c e  i t  has been
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dem onstrated th a t  estro g en s g e n e ra lly  e i t h e r  cause a  decrease  in  ag g res­
s iv e  behav io r o r  have no e f f e c t  on in f ra p r im a te s , whereas s tu d ie s  o f  e s t r o ­
gen e f f e c ts  on chimpanzees a re  in co n c lu s iv e . P o ss ib le  m echan istic  exp la­
n a tio n s  which a re  co n sid ered  inc lude  th e  p o s s ib i l i t y  th a t  th e  amount o f 
p ro g e s tin  (n o re th y n o d re l) con ta in ed  in  Enovid, o r th e  com bination o f 
p ro g e s tin  and e s tro g en  in  Enovid, produced a  d i f f e r e n t i a l  e f f e c t  which was 
r e f l e c te d  in  th e  in c re a se  o f  ag g re ss iv e  b eh av io r.
Another p o s s ib le  in te r p r e ta t io n  may be co n sid ered . A lthough th e  com­
p le x  in te r a c t io n  o f  th e  p i t u i t a r y  g lan d  w ith  th e  th y ro id , ad ren a ls  and 
gonads i s  n o t com pletely  understood , i t  i s  known th a t  th e  p i t u i t a r y  g land  
can e i th e r  be s tim u la te d  o r in h ib i te d  by c e r ta in  endocrine s e c re tio n s  
(G oth, 1965) . The p i tu i t a r y  o r  "m aster g land" s e c re tio n s  in flu en c e  growth 
and a c t i v i t y  in  a l l  th e  o th e r  en d o crin es , n o ta b ly  th e  th y ro id , th e  ad re ­
n a l s ,  and th e  gonads. S ec re tio n s  from c e r ta in  o f  th e se  g lands in  tu rn  
s t im u la te  o r  in h ib i t  th e  p i t u i t a r y .  I t  would appear p o s s ib le  th a t  th e  
th y ro id  g land may be s tim u la te d  by th e  hormones co n ta in ed  in  Enovid-E w ith  
a  r e s u l t in g  in c re a se  in  th e  g en era l a c t i v i t y  le v e l ;  however, t h i s  in t e r ­
p r e ta t io n  does n o t ex p la in  why th e  g r e a te s t  amount o f  in c re a se  i s  found in  
a g g re ss iv e  b eh av io r.
Perhaps th e  b e h a v io ra l d iffe re n c e s  found in  th e  p re se n t study  more 
p ro p e rly  r e f l e c t  marked d iffe re n c e s  between c e r ta in  p rim ates smd in f r a ­
p rim a te s . I f  so , th e  r e s u l t s  o f th e  p re s e n t s tu d y  reem phasize th e  p o in t 
Beach (l950) has s t r e s s e d  concern ing  th e  n e c e s s i ty  f o r  s tu d y in g  many kinds 
o f  anim als to  avo id  th e  e r r o r  o f o v e rg e n e ra liz in g  from a  few. The macaque 
monkey, as o th e r  t e r r e s t r i a l  monkeys, i s  n o ta b ly  more a g g re ss iv e  and d is ­
p la y s  more dominance a c t i v i t i e s  th a n  th e  chimpanzee o r  th e  in frap rim a tes  
s tu d ie d  in  th e  in v e s t ig a t io n s  c i te d  e a r l i e r .
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Maslow (1936, 1940) c h a ra c te r iz e d  g ro u n d -liv in g  monkeys as v ic io u s  
and b r u ta l  in  t h e i r  dominance in te r a c t io n s .  I t  seems probab le  th a t  an 
anim al whose s o c ia l  beh av io r c h a r a c te r i s t i c a l ly  e x h ib its  a  co n sid erab le  
degree o f  aggressiveness would be l i k e l y ,  under hormonal e f f e c ts  which 
in c re a se  th e  g en era l a c t i v i t y  l e v e l ,  to  m a n ife s t a  p ro p o r tio n a te ly  g re a te r  
degree o f  ag g ress iv e  behav io r. The r e s u l t s  o f  t h i s  s tu d y  show th a t  th e  
changes from base  l in e  behav io r were n o t p ro p o r tio n a te  in  a l l  b eh av io rs . 
The g re a te s t  in c re a se  occu rred  in  ag g re ss iv e  b eh av io r.
A fu r th e r  q u estio n  th en  th a t  th e  p re se n t study  r a is e s  i s :  Under
Enovid which suppresses o v u la tio n , why do th e  fem ales m an ifest more ag g res­
s iv e  behavior th an  th ey  do norm ally? The fem ale rhesus i s  more ag g re ss iv e  
d u ring  th e  peak o f  e s tru s  (C arpen ter, 19^2) and th e  p re se n t in v e s t ig a t io n  
p ro v id ed  em p irica l evidence fo r  t h i s  phenomenon in  sp e c io sa . F u tu re  r e ­
sea rc h  includes th e  p o s s ib i l i ty  o f  determ in ing  th e  in d iv id u a l e f f e c ts  o f  
each  hormone co n ta in ed  in  Enovid. A q u estio n  s t i l l  t o  be answered i s :  
Which o f th e  two hormones co n ta ined  in  Enovid evokes an in c rease  in  ag g res­
s iv e  b eh av io r, o r  i s  i t  th e  com bination o f  th e  two?
Other re sea rc h  p o s s ib i l i t i e s  in c lu d e  a d m in is tra tio n  o f p ro g e s tin  only  
t o  fem ales during  th e  f o l l i c u l a r  phase o f  th e  re p ro d u c tiv e  cycle  in  o rd e r 
t o  determ ine i f  pregnancy can occur when th e  fem ale i s  under th e  e f f e c t s  
o f  p ro g e s tin  a lo n e . At l e a s t  one m edical a u th o r i ty  (Astwood, 19^5) s t a t e s  
t h a t  even i f  o v u la tio n  i s  no t su p p ressed , th e  e f f e c t s  on th e  g e n i ta l  t r a c t  
o f  mucus s e c re te d  under p ro g e s tin  i s  in im ic a l to  concep tion . I t  i s  w e ll-  
known from anim al experim en tation  t h a t  th e  endometrium must be in  j u s t  th e  
r i g h t  s tag e  o f  development under e s tro g en  and p ro g e s tin  f o r  n id a tio n  to  
ta k e  p la ce . The u t i l i t a r i a n  im p lic a tio n s  o f  c o n tra ce p tio n  which does n o t 
su p p ress  o v u la tio n  a re  c o n s id e ra b le , p a r t i c u la r ly  s in c e  th e  is su e  has been
lilt-
r a i s e d  re c e n tly  as to  th e  p o s s ib le  causes o f  in c re a se d  m u ltip le  b i r th s  
s in c e  th e  advent o f  o ra l  co n tra ce p tio n . Two a d d it io n a l  qu estio n s  th en  a re  
r a is e d :  What e f f e c t  w i l l  p ro g e s tin  alone have on th e  a b i l i t y  to  conceive?
And, what e f f e c t  w i l l  t h i s  hormone a lone  produce in  th e  s o c ia l  b e h av io r , 
p a r t i c u la r ly  ag g ress iv e  b eh av io r, o f  th e  organism?
S u b sid ia ry  O bservations
I t  was observed th a t  w hile  under Librium  trea tm en t th e  c lo s e ,  f r ie n d ­
ly  in te ra c t io n s  between th e  number one and number two fem ale monkeys 
dropped out com plete ly , concom itan tly  w ith  th e  o v e ra l l  decrease  in  ag g res­
s iv e  behav io r. This o b se rv a tio n  lends a d d it io n a l  credence to  th e  e a r l i e r  
f in d in g  th a t  ag g ress io n  is  p o s i t iv e ly  r e la te d  to  f r ie n d l in e s s .  The number 
two fem ale, p r io r  to  a d m in is tra tio n  o f  L ibrium , appeared  to  be fav o red  by 
th e  number one fem ale. When in  th e  same cage, th e se  two u su a lly  s tay e d  
c lo se  to g e th e r  w hether s i t t i n g  o r moving about. The number two fem ale 
o f te n  in te r f e r r e d  a c t iv e ly  when f r ie n d ly  b eh av io r occu rred  between number 
one and number th re e  fem ales. Under Librium  e f f e c t s ,  th e  number two mon­
key sim ply s a t  a lone  and o c c a s io n a lly  watched th e  number one and th re e  
fem ales groom one an o th er.
One s ig n if ic a n t  and dram atic  o b se rv a tio n  which has re c e iv e d  on ly  in c i ­
d e n ta l  mention up to  th i s  tim e o ccu rred  a f t e r  th e  number one monkey had 
a g g re ss iv e ly  e s ta b lis h e d  h e r  s ta tu s  w ith  th e  o th e r  fem ales and was th en  
r e l a t i v e ly  secu re  in  th a t  th e  o th e rs  v ery  r a r e ly  ch a llen g ed  h e r  number 
one p o s it io n . I t  was a t  t h i s  p re c is e  tim e , when i t  was no lo n g er n eces­
s a ry  to  defend h e r s o c ia l  p o s i t io n  by d i r e c t  a g g re ss io n , th a t  th e  number 
one monkey began a  s te re o ty p e d , m aso ch is tic  r i t u a l  which o ccu rred  on ly  
in te r m it te n t ly  b u t n e v e r th e le ss  endured over th e  rem ainder o f  th e  s t u ^ .  
The r i t u a l  f re q u e n tly  occu rred  when a  low er s ta tu s  fem ale took  food and
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o f te n  im m ediately a f t e r  th e  fo llo w in g  sequence o f  in te r a c t io n s :  th e  num­
b e r  one female would s t a r t  a  lunge tow ard an o th er fem ale, who would th en  
p re se n t th e  a n o g en ita l re g io n , whereupon th e  number one monkey would cease 
th e  lunge. The number one fem ale would a t  t h i s  p o in t beg in  spasmodic b u t 
rhy thm ica l motor p a tte rn s  o f  body je rk s  as she s im u ltan eo u sly  c lu tch ed  
w ith  h e r r ig h t  hand a t  th e  h a i r  on th e  s id e  o f  th e  head. A fte r  s e v e ra l
je rk s  a t  h e r h a i r ,  she would b r in g  h e r  hand to  h e r  mouth and beg in  b i t in g
a t  th e  w r is t  w hile  c la sp in g  th e  l e f t  hand t i g h t l y  w ith  th e  r i g h t ,  as sp as­
modic body je rk s  con tinued . A fte r  a  few weeks o f  t h i s  p a t te r n  an o th er 
b eh av io r developed in  which she c lu tc h ed  a t  th e  la b ia  as she b i t  a t  h e r 
w r i s t ,  o r  o cca s io n a lly  as she je rk e d  a t  th e  h a i r  on h e r head. T eeth marks 
were o f te n  v i s ib le  on h e r w r is t  and arm. The segments o f  r e p e t i t iv e  behav­
io r  in  th e  s e r ie s  la s te d  f o r  vary ing  p e rio d s  o f  tim e.
When th e  h a i r  was com pletely  removed from th e  r ig h t  s id e  o f  th e  head , 
she  then  denuded th e  l e f t  s id e ; l a t e r  she re p e a te d  th e  behav io r w ith  h e r 
an k les  sometimes by c lu tc h in g  a t  th e  h a i r  b u t o c c a s io n a lly  by p luck ing  i t  
o u t. When le s s e r  s ta tu s  fem ales p rov ided  th e  a p p ro p ria te  subm ission cu es , 
t h i s  appeared to  in h ib i t  a  d isch arg e  o f  th e  ag g ress io n  onto  them and th e  
number one fem ale d id  n o t a t ta c k  them. A ggression which i s  n o t expressed
d i r e c t ly  to  an o b je c t ,  d isp la c e d , o r  sub lim ated  i s  o f te n  tu rn e d  inward
a g a in s t  th e  s e l f  (Freud, 1915; M enninger, 1938).
The m ajor f in d in g s  o f  th e  p re s e n t s tu d y , th e n , were th a t  in tr a s p e c if ic  
ag g ress io n  occurs w ith  g re a t  frequency  among fem ale s p e c io s a , p a r t i c u la r ly  
u n t i l  a  s o c ia l  rank  i s  w e ll-e s ta b lis h e d . Once th e  h ierarchy , i s  s e t t l e d  
ag g ress io n  decreases s ig n i f i c a n t ly ,  a lthough  th e  amount o f  ag g ress iv e  be­
h a v io r may be b o th  in c re a se d  and decreased  by Saovid and Librium  t r e a t ­
ment re s p e c tiv e ly . The s o c ia l  ra n k , however, rem ains rem arkably s ta b le
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o v er tim e . In  th e  p re se n t colorer ag g re ss iv e  b ehav io r appeared to  d e te r ­
mine th e  r e la t iv e  s o c ia l  rank  o f  fem ales to  a  much g re a te r  e x te n t th an  th e  
tem pora l e f f e c ts  o f  e s tr u s .  An a ttem p t w i l l  be made in  th e  n ex t s e c tio n  
to  r e l a t e  th e se  f in d in g s  to  c e r ta in  p e r t in e n t  th e o r ie s  o f  b eh av io r , s p e c if ­
i c a l l y  to  th e  th e o r e t ic a l  a sp ec ts  o f  ag g re ss io n .
P e r t in e n t  Theories R e la te d  to  P re se n t F indings 
The th re e  m ajor sources o f  th e o ry  concern ing  th e  n a tu re  o f  ag g ressio n  
were considered  b r i e f ly  in  th e  in tro d u c tio n  o f t h i s  paper. These th e o r ie s  
d e riv e  m ainly from psych o an a ly tic  th e o ry , le a rn in g  th e o ry , and e tho logy . 
A lthough various im portan t incom patabi l i t i e s  e x i s t  among th e se  th e o r ie s , 
th e y  a re  no t co n sidered  m u tua lly  e x c lu s iv e . Some fu r th e r  c o n s id e ra tio n  
to  s e v e ra l  e c le c t ic  a sp ec ts  o f  th e se  th e o r ie s  may be u s e fu l to  th e  p u r­
poses o f  th e  p re sen t study .
The in s t in c t  th e o r i s t s  contend th a t  ag g re ss iv e  ten d en c ies  a re  un­
le a rn e d  responses to  some e x c i ta t io n ,  a lthough  th e  ex ac t form o f  th e se  
resp o n ses  in  man and o th e r  h ig h e r anim als can be m od ified  through le a r n ­
in g . Some in s t in c t  th e o r i s t s  view  a g g re ss io n  as a  g e n e t ic a l ly  determ ined 
b eh av io r which is  found u n iv e r s a l ly  among th e  members o f  a  p a r t i c u la r  spe­
c ie s  and which appears in  a  way c h a r a c te r i s t i c  o f  th e  sp ec ie s  a t  th e  p ro ­
p e r  tim e (w ithout o p p o rtu n ity  to  le a m )  j u s t  as n e s t-b u ild in g  c h a ra c te r ­
i s t i c  o f  t h e i r  sp ec ie s  occurs in  b ird s  re a re d  in  i s o la t io n .  In  t h i s  
approach th e  view i s  h e ld  t h a t  a g g re ss io n  has to  be e l i c i t e d  by an appro­
p r i a t e  s tim u lu s . I n s t in c ts  a re  reg a rd ed  as in n a te ly  c o n s tru c te d  s tim u lu s- 
resp o n se  p a tte rn s  b u t th e  s t im u li  to  a g g re ss io n  a re  n o t e v e r-p re se n t.
On th e  o th e r  hand, Freud and some o f  h is  fo llo w ers  see  ag g ress iv e  
a c tio n s  as im pelled  by c o n s ta n tly  d r iv in g  fo rce s  o f  energy which must be
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re le a s e d  e i th e r  d i r e c t ly  o r in d i r e c t ly  in  o rd e r to  achieve re d u c tio n  o f 
te n s io n  which h u ild s  up in  th e  organism . The v a l id i ty  o f  t h i s  m echan istic  
m o tiv a tio n a l model has been q u estio n ed  by s e v e ra l  in v e s t ig a tio n s  (B erlyne, 
I 96OJ Harlow, 1953; Olds & M iln er, 195^) which dem onstrate th a t  an organ­
ism a t  tim es seeks e x te rn a l s t im u la tio n . Berkowitz (1962) concludes th a t  
th e re  is  no evidence th a t  anim als seek  th e  com plete e lim in a tio n  o f  e x c i ta ­
t i o n  as p o s tu la te d  in  th e  "death  i n s t in c t "  th e o ry , b u t th a t  th ey  seem to  
d e s ire  an op tim al le v e l  o f  s t im u la t io n , and perhaps o ccas io n a l v a r ia t io n  
in  t h i s  le v e l  a lso .
S c o tt (1958a) a lso  concludes t h a t  th e re  i s  no em p irica l reason  to  
p o s tu la te  an in n a te , c o n s ta n tly  a c t iv e  tendency ( a r is in g  w ith in  th e  body) 
f o r  f ig h t in g  in  th e  sense o f  an in te r n a l  d r iv in g  fo rc e . "There i s ,  how­
e v e r , an in te r n a l  p h y s io lo g ic a l mechanism which has only  to  be s tim u la te d  
to  produce f ig h t in g "  (1958, p . 62) .
The f r u s tr a t io n -a g g re s s io n  h y p o th esis  and fo rm u la tio n  as e x p lic a te d  
by  le a rn in g  th eo ry  views ag g re ss io n  as a  le a rn e d  response to  f r u s t r a t io n  
which r e s u l t s  when th e re  i s  in te r fe re n c e  w ith  ongoing g o a l-d ire c te d  a c t iv ­
i t i e s .  C ritic ism s  have been le v e le d  a t  t h i s  th eo ry  by au th o rs  who main­
t a i n  th a t  n o t every  f r u s t r a t io n  in c re a se s  ag g re ss iv e  b eh av io r and t h a t  n o t 
a l l  ag g ress io n  i s  th e  r e s u l t  o f  f r u s t r a t i o n  (Maslow, 19^1). F u r th e r , i t  
was charged th a t  th e  im portance o f  c o g n itiv e  f a c to rs  w ith in  th e  organism  
were n e g lec te d  in  th i s  approach. L earn ing  th eo ry  co n cep ts , however, have 
been  u s e fu l in  th e  study  o f  ag g re ss iv e  b eh av io r.
In  th e  p re se n t in v e s t ig a t io n ,  c l e a r ly ,  th e re  were s e v e ra l  fa c to rs  
which th e  su b je c ts  may have ex p erien ced  as " f ru s t r a t io n "  and which may 
have in c re a se d  th e  number o f  ag g re ss iv e  in te r a c t io n s .  Such co n d itio n s  as 
c a p tu re , removal from th e  n a tu r a l  g roup , decided  l im ita t io n s  in  space as
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opposed to  th e  n a tu ra l  h a b i ta t ,  a colony o f  fem ales r a th e r  th an  th e  u su a l 
sex  d is t r ib u t io n  in  a  n a tu ra l  group, and a  nev in te g ra t io n  w ith  " s tra n g ­
e r s "  n o t o f  th e  o r ig in a l  colony (which in  tu r n  a p p a re n tly  n e c e s s i ta te d  an 
ex trem ely  ra p id  fo rm ation  o f  s o c ia l  s t r u c tu r e )  a l l  p robab ly  in c re a se d  th e  
ag g re ss iv e  in te ra c t io n .
N ev erth e le ss , o th e r  d a ta  o b ta in ed  in  th e  p re se n t s tu d y  seem to  in d i ­
c a te  th a t  le a rn in g  th eo ry  does no t account com pletely  f o r  a l l  o f  th e  
ag g re ss iv e  behav io r observed. One o f  th e  more s ig n i f ic a n t  o f  th e se  behav­
io r s  occurred  when th e  in fa n t  sp ec io sa  male was two months o ld  and began 
to  vo ice th re a te n  th e  experim en ter. His m other, th e  number one fem ale o f  
th e  colony and th e  f i r s t  fem ale in  th e  group to  co n ce iv e , was i s o la te d  
from  th e  o th e r fem ales w ith in  th e  f i r s t  hour o f  h e r  d e liv e ry . She and h e r  
in fa n t  were housed indoors in  a  f a i r l y  spac ious cage where she was a  t o t a l ­
l y  perm issive  m other f o r  over f iv e  months. This fem ale , th e  h ig h e s t in  
s o c ia l  s ta tu s  in  th e  co lony , never th re a te n e d  th e  experim en ter and, in  
f a c t ,  o f te n  p re sen ted  to  h e r as a  mark o f  re s p e c t and subm ission to  h e r. 
Nor was she ever observed  to  voice th r e a te n  h e r in f a n t .  Yet a f t e r  two 
months th e  in fa n t began s o f t  vo ice  th r e a t s  tow ard th e  experim en ter. L a te r, 
he began to  lipsm ack tow ard h e r  as h is  m other d id  r a th e r  th a n  th re a te n .
The in f a n t 's  spontaneous ag g re ss iv e  b e h a v io r which appeared  ap p a ren tly  
w ithou t le a rn in g  seems to  le n d  su p p o rt to  th e  v a rio u s  e th o lo g ic a l  th e o r ie s .
Lorenz views ag g ression  as  one o f  th e  d riv e s  which fu n c tio n s  to  p re ­
se rv e  th e  in d iv id u a l and p e rp e tu a te  th e  s p e c ie s . A ggression  i s  con sid ered  
b a s ic  to  e s ta b lis h in g  t e r r i t o r i a l i t y ,  to  s e le c t io n  o f  more v igorous m ates, 
and to  defense o f  progeny. Such fu n c tio n in g  appears to  be o f  va lue  to  
s u rv iv a l .  In  th o se  s o c ia l  anim als where le a rn in g  co n tin u es  o ver a  long 
p e r io d  o f  developm ent, ag g ress io n  se rv e s  a  fu n c tio n  in  e s ta b l is h in g  a
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s o c ia l  rank ing  among th e  anim als o f  a  group. S o c ia l s ta tu s  i s  p a r t i c u la r ­
l y  im portant in  th o se  sp ec ie s  in  which th e  young le a rn  from th e  more ex­
p e rie n ce d , h ig h e r rank ing  anim als.
Im p lica tio n s  f o r  Mankind 
In  mankind, te ch n o lo g ica l advances may occur w ith  such r a p id i ty  as 
t o  u pset th e  e q u ilib riu m  o f th o se  s o c ia l  b eh av io r p a tte rn s  which have 
evolved c u l tu r a l ly  to  in h ib i t  d i r e c t  ex p re ss io n  o f  ag g ress io n . There 
seems l i t t l e  doubt th a t  in h ib i to ry  mechanisms fu n c tio n  le s s  e f f e c t iv e ly  
when weapons can be used  a t  a  d is ta n c e . In  l i g h t  o f  re c e n t developments 
in  reg ard  to  th e  to o ls  o f  war, m an's p o t e n t i a l i t y  fo r  d e s tru c tiv e n e ss  may 
outweigh h is  a b i l i t y  to  c o n tro l ,  " r e d i r e c t " ,  o r  " r i tu a l iz e "  ag g ress io n . 
H is to ry  p rov ides examples too  numerous to  c i t e  o f  m an's inhum anity to  man 
from th e  beg inn ing  o f reco rded  tim e. The ten d en c ies  o f  Homo sap ien s  t o ­
ward d e s tru c tio n  and even e x tin c t io n  o f  t h e i r  own k ind  a re  w e ll documented 
and need no f u r th e r  e la b o ra tio n .
With th e  p o p u la tio n  exp losion  and over-crow ded l iv in g  co n d itio n s  b e ­
coming even more congested , f r u s t r a t io n s  w i l l  most l i k e ly  con tinue  to  in ­
c re a se . W ithin w hichever th e o r e t ic a l  l i g h t  ag g ress io n  i s  viewed, th e  
r e s u l t s  o f  m an's ag g ress iv e  a c t s ,  and h is  f u r th e r  p o te n t i a l i ty  w ith  war­
f a r e ,  a re  enough to  g ive  one pause . Whether ag g ress io n  i s  viewed as a  
le a rn e d  response  to  f r u s t r a t io n  as le a rn in g  th e o ry  su g g e s ts , o r  as an in ­
s t in c tu a l  d riv e  which must be ex p ressed  spon taneously  as b o th  Freud and 
Lorenz su g g es t, th e  Im p lica tio n s  f o r  banning n u c lea r  and atom ic w arfare  
a re  obvious. P erhaps, only by r e a l iz in g  and understand ing  h is  own po ten ­
t i a l i t y  f o r  ag g ress io n  can man tak e  s te p s  to  p ro te c t  h im se lf.
"1Î0 b e a s t  i s  more savage th a n  man when possessed  w ith  power answer­
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a b le  to  h is  r a g e ." P lu ta rch s  Lives
A d d itio n a l Research P o s s i b i l i t i e s
F u tu re  re sea rch  in  th e  a rea  o f  a g g re ss io n  m ight lo g ic a l ly  in v e s t ig a te  
m o th e r-in fan t in te r a c t io n  by d e ta i le d  o b se rv a tio n s  over tim e in  o rd e r to  
p in p o in t when c e r ta in  behav iors appear and under what c ircu m stan ces , p a r ­
t i c u l a r l y  th e  co n d itio n s  under which a g g re s s iv e - th re a t  behav io r is  e l i c i ­
te d .  A gain, the  q u estio n  i s ;  "Who does what to  whom, and in  what o rder?"  
I t  may a lso  be o f  va lue  to  i s o la te  an in fa n t  from th e  m other in  o rd e r to  
compare th e  inc idence  and amount o f  th r e a t  beh av io r w ith  th a t  o f  an o th er 
in fa n t  re a re d  by th e  n a tu ra l  m other.
As th e  colony in c re ase s  k in sh ip  t i e s  and t h e i r  e f f e c t  on s o c ia l  s t a ­
tu s  may be fu r th e r  s tu d ie d . S ev era l in v e s t ig a to r s  suggest th a t  such t i e s  
may in flu en ce  s ta tu s .  Koford (1963) f in d s  th a t  dominant m others r e a r  
dominant m ales. Do th ey  a lso  r e a r  dominant fem ales? Is  th e re  d if f e r e n ­
t i a l  trea tm en t o f male and fem ale in fa n ts  by th e  mother? Repeated o b se r­
v a tio n s  o f  a  la rg e  colony under co n d itio n s  s im u la tin g  th e  n a tu ra l  s t a t e ,  
which a re  recorded  on tap e  in  code by a  s o p h is t ic a te d  o b serv er may le a d  
to  a  b e t t e r  understand ing  o f  th e  very  complex s o c ia l  beh av io r o f  la rg e  
g roups.
Cross fo s te r in g  o f  in fa n ts  among v a rio u s  macaque sp ec ie s  may be h e lp ­
f u l  in  determ ining th e  e f f e c t  o f  a  d i f f e r e n t  sp ec ie s  m other on temperament 
and b eh av io r. Comparative s tu d ie s  w ith  o th e r  sp ec ie s  o f  fem ale macaques 
concern ing  th e  determ inants o f  s o c ia l  s ta tu s  m ight be o f  co n sid e rab le  
i n t e r e s t  to  some in v e s t ig a to r s  and would h e lp  in  p in p o in tin g  th e  d i f f e r ­
ence among v arious sp e c ie s .
The fa c to rs  o f  sp ac in g , to le ra n c e  l i m i t ,  and s o c ia l  le a rn in g  which
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determ ine th e  balance o f  a  n a tu ra l  group m ight he worked ou t under e x p e r i­
m ental co n d itio n s  and would he o f  much u t i l i t a r i a n  va lue  to  those  engaged 
in  e s ta b lis h in g  a  b reed ing  colony o r  in  sim ply m ain ta in in g  anim als fo r  th e  
la b o ra to ry .
CHAPTER VIII
SUMMARY
V arious w r i te r s  have been concerned w ith  th e  s o c ia l  o rg a n iz a tio n  o f  
nonhuman prim ates and w ith  th e  phenomenon o f  dominance as an index o f  
s o c ia l  s ta tu s  in  monkeys, p a r t i c u la r ly  male monkeys. But equal a t te n t io n  
h as n o t been g iven to  th e  determ inan ts o f  s o c ia l  s ta tu s  in  fem ales. Among 
th e  macaques th e re  is  co n s id e ra b le  evidence th a t  ag g re ss iv e  b eh av io r ( in ­
c lu d in g  th r e a t  as w e ll as o v e r t f ig h t in g )  i s  a  determ inant o f  s o c ia l  s t a ­
tu s  in  m ales , whereas i t  i s  n o t so c le a r  which v a r ia b le s  determ ine s o c ia l  
s t a tu s  in  fem ales. A s t a t e  o f  e s t r u s ,  co n so rt r e la t io n s h ip s ,  and k in sh ip  
t i e s  have been suggested  as p o s s ib le  in flu en c es  o f  s o c ia l  s ta tu s  in  fem ales. 
The p re se n t re sea rc h  was designed  to  o b serv e , re c o rd , and measure th e  s o ­
c i a l  in te r a c t io n s  among a  sm all colony o f  fem ale macaques and to  in v e s t i ­
g a te  th e  determ inants o f  s o c ia l  s ta tu s  in  fem ales.
In  th e  f i r s t  p a r t  o f  th e  experim ent fo u r  fem ale s tu m p -ta ile d  macaques 
(Macaca sp e c io sa ) were in tro d u ced  s in g ly  a t  in te rv a ls  in to  an u n fa m ilia r  
cage u n t i l  a l l  were in te g ra te d . The anim als had n o t been caged to g e th e r  
p r i o r  to  t h i s  tim e , b u t were f a m il ia r  w ith  each o th e r . They had l iv e d  fo r  
f iv e  months in  a d jo in in g  cages and were ro ta te d  every  o th e r  day during  
t h i s  p e r io d  to  allow  fo r  equal f a m il ia r iz a t io n .  D i i t i a l  in te ra c t io n s  o f  
th e  f i r s t  in te g ra t io n  were h ig h ly  a g g re ss iv e  and appeared  to  determ ine th e  
r e l a t i v e  s o c ia l  s ta tu s  o f  each in d iv id u a l In  th e  colony. The l in e a r  so c ia l
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rank  e s ta b lis h e d  during  th e  i n i t i a l  30-m inute b a t t l e  was rem arkably s ta b le  
over th e  fo llow ing  l6  months. Two a d d i t io n a l  fem ales were l a t e r  in te g ra ­
te d  in to  th e  colony by s im ila r  p ro ced u res . The new fem ales assumed th e  
two low est p o s it io n s  in  th e  s o c ia l  h ie ra rc h y . Ten-minute re p e a te d  o b ser­
v a tio n s  o f  s o c ia l  in te r a c t io n s  were made d a ily  a t  a  s ta n d a rd iz e d  tim e 
over th e  l4  months fo llo w in g  th e  f i r s t  in te g ra t io n  and a  measure o f  base 
l in e  behavior o b ta in ed .
In  a  second p a r t  o f  th e  experim ent th re e  v a r ia b le s  h y p o th esized  as 
determ inants o f  s o c ia l  s ta tu s  were m an ipu la ted  ex p erim en ta lly : a  s t a t e
o f  e s tru s  by a d m in is tra tio n  o f  an o r a l  c o n tra c e p tiv e , o l f a c to ry  s t im u li  
o f  e s tru s  by d isg u is in g  o lfa c to ry  components w ith  o i l  o f  a n is e ,  and 
ag g ress iv e  beh av io r by a d m in is tra tio n  o f  a  t r a n q u i l iz in g  drug. N everthe­
l e s s ,  th e  l in e a r  s o c ia l  rank  which was e s ta b lis h e d  i n i t i a l l y  rem ained 
in v a r ia n t  over th e  d u ra tio n  o f  th e  s tu d y . Under Enovid tre a tm e n t, a l ­
though s o c ia l  rank  d id  n o t change, b eh av io r d if f e r e d  s ig n i f ic a n t ly  from 
th e  base  l in e  beh av io r o b ta in e d , w ith  th e  la r g e s t  in c re a se  o c cu rrin g  in  
th e  amount o f  ag g re ss iv e  b eh av io r d isp lay ed . Subm issive b eh av io r a lso  
in c re a se d , showing a  t r e n d , P e r e a s  f r ie n d ly  beh av io r d id  n o t change s ig ­
n i f i c a n t ly .  The number one and number two monkeys were th e  la rg e  c o n tr ib ­
u to r s  to  th e  in c re a se  in  ag g re ss iv e  b eh av io r. A ggression appears to  b e . 
p o s i t iv e ly  r e la te d  to  f r ie n d l in e s s  b u t n e g a tiv e ly  r e la te d  to  subm issive­
n e ss . The male monkey when in tro d u ced  to  th e  fem ales under Enovid t r e a t ­
ment p re fe r re d  th e  number one fem ale in  th e  s o c ia l  h ie ra rc h y  as evidenced 
by number o f  mountings and a ttem p ted  c o p u la tio n s . F u r th e r ,  o lf a c to ry  cues 
denoting  a  s t a t e  o f  e s tru s  appear to  have no c a u sa l r e la t io n s h ip  to  s o c ia l  
s ta tu s  in  fem ales. The male sp ec io sa  dem onstrated  t h a t  o l f a c t io n  p lays 
v ery  l i t t l e ,  i f  any, p a r t  in  h is  a b i l i t y  to  p e rce iv e  a  s t a t e  o f  e s tru s  in
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a  fem ale. Other sense m o d a litie s  appear to  be dominant over th e  sense  o f  
sm e ll. Under Librium dosage l in e a r  s o c ia l  ran k  again  rem ained s ta b le ;  
however, th e  t o t a l  number o f  a g g re ss iv e  a c ts  decreased  in  d i r e c t  p ro p o r­
t i o n  to  th e  amount o f  Librium ad m in is te red . Under heavy dosages, a  monkey 
im p rin ted  to  humans re c e iv e d  only  s o f t  th r e a t  v o c a liz a tio n s  a lthough  p r io r  
to  Librium  trea tm en t she su s ta in e d  sev e re  p h y s ic a l  wounds when in tro d u ced  
to  th e  o th e r  fem ales.
A t h i r d  a re a  o f  in v e s t ig a t io n  was conducted co n cu rren tly  and invo lved  
g a th e r in g  as many d a ta  as were f e a s ib le  concern ing  th e  p h y s ica l p ro p e r t ie s  
and c h a r a c te r i s t ic s  o f  th e  s u b je c ts . A survey  was made o f  th e  sex u a l b e ­
h a v io r  and rep ro d u c tiv e  c y c le s . Length o f  m en stn ia l c y c le s , d u ra tio n ' o f  
m enses, tim e o f o v u la tio n , and le n g th  o f  g e s ta t io n  were s tu d ie d  sy stem a t­
i c a l l y .  Findings in d ic a te  th a t  sp ec io sa  a re  very  s im ila r  to  rhesus in  
re p ro d u c tiv e  c y c le s , and a re  perhaps c lo s e r  to  rhesus th an  to  n em estrin a . 
P h y s ic a l c o r re la te s  in d ic a tin g  a  s t a t e  o f  e s t r u s ,  body w eig h t, and d e n t i ­
t i o n  were recorded .
The male was in troduced  p e r io d ic a l ly  to  th e  fem ales en m asse, and 
fem ales a t  th e  peak o f  e s tru s  were in tro d u ce d  to  th e  m a le 's  cage f o r  a  
p e r io d  o f  tim e rang ing  from 30 m inutes to  24 hours as c o n d itio n s  w arran ted . 
The m a le 's  d i f f e r e n t i a l  tre a tm en t o f  th e  fem ales was d esc rib ed  as w e ll as 
c h a r a c te r i s t i c  co p u la to ry  and orgasm ic b e h av io r . A d iscovery  was made 
t h a t  a  " t ie "  o f  th e  sex u a l organs o ccu rred  in  th e  Macaca sp ec io sa  during  
c o p u la tio n s  p rov ided  th e  male e ja c u la te d . T h is phenomenon appears to  be 
due to  a  pronounced f la r in g  o f  th e  g lans p en is  during e ja c u la t io n .  Median 
p o s t e ja c u la to ry  in tro m iss io n  tim e was from 11 to  22 seconds. The male 
appeared  to  accep t th e  s o c ia l  rank  o f  th e  fem ales as e s ta b lis h e d  by th e  
fem ales , and g e n e ra lly  p re fe r re d  th e  fem ales in  th a t  o rd e r d e sp ite  t h e i r
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p a r t i c u l a r  s t a t e  o f  e s t r u s .  A lthough th e  male co p u la ted  w ith  th e  fem ales 
in  e s t r u s ,  he c le a r ly  p re fe r re d  th e  number one fem ale in  s o c ia l  s ta tu s  as 
ev idenced  hy number o f co p u la tio n s  and tim e spen t w ith  h e r . The number 
one fem ale appeared to  le a d  a  very  a c t iv e  and ag g ress iv e  r o le  w ith in  th e  
s o c ia l  s t ru c tu re  o f  th e  colony and f re q u e n tly  in flu en ced  th e  m a le 's  sex u a l 
and s o c ia l  behav io r.
I t  was concluded th a t  s o c ia l  s ta tu s  among fem ales i s ,  a t  l e a s t  in  
p a r t ,  determ ined by ag g ress iv e  behav io r. The ex p lan a tio n  was suggested  
t h a t  in t r a s p e c i f ic  ag g ress io n  serves a  s im ila r  fu n c tio n  in  b o th  male and 
fem ale sp e c io sa , and th a t  such fu n c tio n in g  i s  o f value to  s u rv iv a l. S ince 
ag g re ss io n  p e r  se i s  b a s ic  to  e s ta b lis h in g  t e r r i t o r i a l i t y ,  to  s e le c t io n  o f  
more v igorous mates fo r  p ro c re a t io n , and to  defense o f  young, an a c t iv e ly  
ag g re ss iv e  fem ale c o n tr ib u te s  to  su rv iv a l o f  th e  s p e c ie s . Moreover, 
ag g re ss io n  achieves an im portan t fu n c tio n  f o r  s u rv iv a l in  th e  e s ta b l i s h ­
ment o f  a  s o c ia l  rank (Lorenz, 1966) because s o c ia l  s ta tu s  i s  o f  c o n s id e r­
a b le  consequence in  anim als where le a rn in g  con tinues over a  long p e rio d  o f  
developm ent. In such anim als th e  young le a rn  from th e  h ig h e r rank ing  a n i ­
m a ls , b o th  male and fem ale.
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A p p e n d ix  A
Behavior c a te g o riz e d  as A ggressive:
1. Lunge tow ard
2. Chase
3. Grah
4. Pinch o r  p u l l  a t
5 . B ite
6. S lap
7 . Voice th re a te n
8. Mount
9 . D ire c t s ta r e
10. S lack-jaw  th r e a t
B ehavior c a te g o riz e d  as Subm issive:
1. P resen ts  to
2. Runs from
3 . P u lls  away from
it-. Moves from w ith  apprehensive looks
5. Whimpers
6. Paces in  a g i ta t io n  c a s tin g  looks tow ard
7 . Gives way to  an o th er anim al in  m otion , o r  when food is  p resen ted -
Behavior d efined  as F rien d ly :
1. Grooms
2. C lasps o r  hugs h in d q u a r te rs , d o rsa l embrace
3 . V en tra l embrace
4. FollOT^
5. C a lls  to
6. S i t  to g e th e r  c o n s is te n t ly ,  huddle , p la y  to g e th e r  w ith  no vo ice  
th r e a ts  du ring  tum bling o r  w re s tlin g
7 . M anipu lation  o f  g e n i t a l i a  o f  an o th er monkey
NOTE: G o in g  t o  w a t e r  b o t t l e ,  f o o d  b o x  n o t  i n c l u d e d  i n  t h e  t h r e e  c a t e ­
g o r i e s  o f  b e h a v i o r  a b o v e .  U r i n a t i o n ,  d e f e c a t i o n  n o t  c o u n t e d  a s  




1.■ P resen ts  sex u a lly
2. Mounts
3» V en tra l embrace (face  to  fa c e )
4 . Sucks a t  o r  l ic k s  g e n i ta l  a re a
5 . Puts f in g e r  in to  vagina
6 . Grooms ( s ta te  reg ion )
7 . Chases
8 . Runs from
9 . P u lls
10. B ite s
11. Cuffs
12. Lunges toward
13 . Moves toward 
lU . Moves away from
15 . Voice th r e a t  "Hu, Hu"
16 . Voice c a l l  (h igh , s h r i l l )
17 . V oice, in fa n t  sounds ( s o f t ,  o r  w him per-like)
18 . S ta re s  a t
19 . Avoids looking  a t
20. Looks a t  apprehensively
21. P lays (any complex in te r a c t io n  which seems in  t h i s  s p i r i t )
22. Touch imouths to g e th e r
2 3 . Takes food o r  w ater
*a r e v is io n  o f  Altmann' s (1962) c h e c k lis t
